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Natural Grounds and Principles 


HARMONY. 
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The INTRODUCTION. 
= Armony confiſt's of Cauſes, Natu- 
i þ ral and Artificial, as of Matier 
and Form: The Material Part of at, is 
Sound or Voice, The Formal Part is, 
| The Diſpoſition of Sound or ' Voice mito 
Harmony ; which requires, as- a prepara- | 
tive Cauſe, 5kilfull Compoſition : and, as. 
- an immediate Effcient, Artfull Perfor- 
mance. : . 
The former Part, "viz. The Matter, - 
es deep in Nature, and requires much - 
Reſear ch nito Natural Philoſophy 0 UN 
fold it ; to find how Sounds are made, and 
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The Introduction. 


how they are firſt fitted by Nature for 
Harmony, before they be diſpoſed by Art. 
| Both together make Harmony compleat. 
Harmony, then, reſults from Praftick 
Muſick, and ts made by the Natural and 
Artificial Agreement of different Sounds, 
(viz. Grave and Acute,) by which the 
| Sence of Hearing is delighted. | 
This ts properly m Symphony, 1. e. 
Conſent of more Voices in different Tones ; 
but is found alſo in ſolitary Muſick of one 
Voice, by the Obſervation and ExpeFtati- 
on of the Ear, comparing the Habitudes of | 
the following Notes to thoſe which did pre- 


cede. 
Now the Theory mn Natural Philoſo- 
phy, of the Grounds and Reaſons of this 
Agreement of Sounds, and conſequent De- - 
light and Pleaſure of the Ear, (leaving the | 
Management of theſe Sounds to the Mifers 
of Harmonick Compoſure, and the skilfull 
. Artiſts m Performance ) is the Subjett of 
this Diſcourſe. The Deſign whereof ( for 
the Sake and Service of all Lovers of Mu- 


fuck, 


The Introduction. En, 
for fick, and particularly the Gentlemen of 
frt. Their Majeſties Chapell Royal) is, to 
* toy down theſe Principles as ſhort, and 
ck intelligible as the Subje& Matter will. 
—_ .  -: 3 " Þ 

Where the firſt thing Neceſſary, is & _ 
Conſideration of ſomewhat of the Nature \ © 
of Sound in General; and then, more par- 
ticularly, of Harmonick Sounds, &C:- 
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CHAP. I. 
Of Sound in General. 


"N General (to paſs by what is 
not pertinent to this Deſign) 
Sence and Experience confirm 

theſe following Properties. . of 

Sound. | | A 
1. All Sound. is made by Motion, 

viz, by Percuſſion with Collifion of 

the Air. oo cn 0 

2. That Sound may be propaga- 


ted, and carried to Diſtance, 'it re- 


D quires a Mgium by which to pals. 


3: This Medium -(to our Purpoſe) 
Is Air +: 551 Eds 


4- As far as Sound is propagated a- 
long the Medium; ſo far alſo the Mo- 
tion paſſeth. - For (if we may not lay 
© that the Motion and Sound are one 
and the ſame thing, yet at leaſt) it is 

| we | 


p RCc- 


neceſſarily conſequenr , that if the 
Motion ceaſe, the Sound muſt alſo 
ceale. 

. Sound, where i it meets with no 

Obſtade, paſſerh in a Sphere of the 

_ Medium, greater or leſs, according to 
the Force and Greatneſs of the Sound : 
Of which Sphere the ſonorpus. Body 1 is 
as 5: tlie Centre: 


- 6. Sound," ſo far as it acai: paſ. 
(: the Medium, not in an Inſtane, 
| but-in a certain uniform Degree of Ve. | 


locity, calculated by. Gafſendus, to be 
about the Rare of 276 Paces, in the 


ſpace of a ſecond Minure of an Hour. - 
And where it meets with' any Obſtacle: 
it is lubject to 'the Laws of Reflexi- 
on, which is the Cauſe of Eccho's, 
Meliorations and Augmentations of 
2 | 

- Sound, i {. e. the Motion of Sound, 
or Counding Motion; is carried through 
the Wodium" or Sphere of Activity, with 
an Impetus or Force which ſhakes the | 


tree 


\ 
\ 


[ 3 | 
free Medium, and ftrikes and ſhakes - 
every. Obſtacle 3 ir meets with, more or 
leſs, according to the vehemency of 
the Sound, atid Nature of the Obſta- 
cle and Nearnels of it to the Centre, 

or ſonorons Body. . Thus the 1 imperu- 
ous Motions of the Sound of Thunder, 
or of a Cannon, ſhake all -before-it, 
even to the breaking, of. Glaſs Win- 
dows, WW . | 
$8. The Parts of the ſounding, oh 

_ dyaremoyed with a Motion of Trem. 
bling, or Vibration, as'is evident in a 
Bell or Pipe, and moſt manifeſt in the - 

Z firing of a muſical Inſtrument. 7 
\- DO, 1h Trembling, or. Vibration, 
15 either equal and uniform, Or elſe un- - 
equal and irregular ; and again, {wit-- 
ter or {ſower, according ro the Con- 
ſtirution of the ſonorous Body, and | 
Quality and - Manner of Percuſſion ;_ 
and from hence ariſe Differences of. 
Saiindsio 
: 1. The Teiibg.; or :Yikratign 

EP B * a o 


is. a 
of 'the ſonorous Body, by which the 
particular Sound is conſtituted and dif: 
criminated, is impreſſed upon, and 
carried along the Medium in the ſame 
Figure and Meaſure, otherwiſe it would 
not be the ſame Sound, when it ar- 
 rives at' a more diſtant Ear, 4. e. the 
Tremblings and: Vibrations ( which 
may be called Undulations ) of the 
Air or Medium, are all along of. the 
ſame Velocity and Figure, with thoſe- 
of” the ſonorous Body, by which they 
are cauſed. 

' The eilfiolives: of Stinds; as of 
one Yoice from another, exc. ( beſides 
the Difference of Tune, which is cau- 
ſed by the Difference of Vibrations ) 
-ariſe trom the Conſtitution and Figure, 
and other Accidents of. the ſonorous 
Body. - 

11. If the ſonorous Body be requi- 
ifitely- conſtituted, 4, e. of Parrs ſolid, 
_ or tenſe, and regular, fit, being Nniak 
to receive and exprels | the Tremulous 


Mo- 


i 
Motions of Sound, equally and ſwift- 
ly, then it will - render a-certain and 
even Harmonical Tone or Tune, re- 
ceived with Pleaſure; and judged and 
meaſured by the Ear : Otherwile it will 
produce an obtuſe or uneven Sound, 


not giving any certain or diſcernable 
Tune. 


Now this Tune, or Tuneable ſound, 
23). i.e. pwn man pra im way 
nv, An agreeable Cadence of Voice, 
at one Pitch or Tenſion. This tune: 
able Sound (1 ſay) as it is capable 
of other Tenſions towards Acuteneſs, 
or Gravity, i. e. the Tenſions greater 
or leſs, the Tune graver or more 
acute, 4. e. lower or higher, is the firſt 
Matter or Element of Muſick. Artd 
this Harmonick Sound comes next to 


be On” 
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CHAP. di : 
Of Sound Harmonick. 
H E, firſt and great. Principle 


f upon which the Nature. of 
Harmonical Sounds is:-to be found _ 


- out and-diſcovered, is this : Thar-the 
| Tune of a Note (to ſpeak in our | 


vulgar Phraſe ) is confticuted by the 


Meaſure and Proportion of Vibrations 
of the ſonorous Body; 1 mean, of the 


Velocity of thoſe Vibrations in their 


- Recourles. ' 


. For, the. frequenter PF Trilragions 
are; the more-acute is the Tune ; the 


ſlower and fewer they are ;in the Gs 
Space of Time, by ſo much the more . 
- grave is the Tune. So that-any given 


Note of a Tune, is made by one cer- | 
tain Meaſure of Velocity of Vibrati- 


ons; Vit Such 2 certain Number: of 


 Courles 


| » 
PF . 
Courſes and Recourſes. . e.g. of ' a 
Chord or String, in ſuch a certain 
Space of Time, doth conſtitute ſuch a 
certain determinate Tune. And all ſuch | 
Sounds as are Uniſons, or of the ſame 
Tune with that given Note, though 
made upon whatſoever different Bodies, | 
( as String, Bell, Pipe, Larynx, &Cc.) 
| are made with Vibrations'or ' Trem:- 
blings of thoſe Bodies, all equal each to 
other. And whatſoever  Tuncable 
Sound is more acute,” is. made with 
Vibrations. more ſwift ; arid: whatſoe- 
ver is more grave, is made with more 
flow. Vibrations: And this is univerſal: 
ly. agreed upon, as moſt evident to Ex- | 
perience, and will be more manifeſt 
through the whole Theory... 
And; That the Continuance of the 
Sound in the ſame Tune," to the laſt, 
( as may be perceived in Wire-ſtrings, 
which being once ſtruck will hold their. 
Sound long) depends upon the Equa- 
. lity of Time-of the Vibrations, , from . 
Re 7 7 


_ the greateſt Range till chey come to 
ceaſe : And this perte&tly makes our 
_ the following Theory of Conſonancy, 
.and Diſlonancy. 
Some of the Ancient Greek Authors 
of Muſick, took notice of Vibrations : 
And that the ſwifter Vibrations cauſed 
acuter, and the ſlower, graver Tones. 
And that the Mixture, or not Mixture 
of Motions creating ſeveral Intervals of 
Tune, was the Reaſon of their being 
concord or diſcord. And likewiſe, they 
found out the ſeveral Lengths of a Mo- 
© nochord, proportioned to' the ſeveral 
Intervals of Harmonick Sounds: Bur 
they did not make our the Equality 
of Meaſure of Time of the Vibrations 
laſt ſpoken of, neither could be prepaz 
red to anſwer ſuch Obje&tions, as might 
| be made againſt the Continuity of the = 
ſameneſs of Tune, during the Conti- 
nuance of the Sound of a String, or.a 
Bell, after-it is ſtruck. / Neither did 
. any of them offer any Reaſons for the 
| | | Pro- . 


- 


"446-_s 

e to Proportions aſſigned, only it is ſaid, 
our that ®ythagoras found them out by 
ncy, Chance. ED Le, 
But now, Thele ( fince the Acute 
hors Galileo hath obſerved, and diſcovered 
Ons: the Nature of Pendulums ) . are calle to 
uſed be explained, which I ſhall do, pre- 
dnes, miſing ſome Confideration of the 
ture Properties of the Motions of a Pen- | 
Is of dulum. , 

cin 
LE 
Mo- 


eral 


Bur 
ality 
ions 
CPa-+ | | 
ight Hang a Plumbet C on a String or + 
the Wire, fixed at O. Bear C to A: 
Inti- Then ler ir range freely, and it will 
ora move toward B, and from thence 

did Iwing back towards A, The Moti- 

the onfromA toB, I call the Courſe, nnd 
Pro- . - DIS a. 
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back from B to &r the Recourſe of "Wu | 
Pendulum, making almoſt a Semi- 


| Circle, of which O is the Centre. 


Then ſuffering the Pendulum to move. 
of it ſelf 'forwards and; backwards, 
the Range of it will at every Courſe * * 
and Recourſe: abate, and diminiſh by 
degrees, till it come to reſt perpendicu- 
lar at OC: | 

Now that which Galileo firſt obſer. 
ved, was, that all the Courles and 'Re- 


courſes of the Pendulum, from the 


greateſt Range through all Degrees 


till it came to reſt, were made in E- 


qual Spaces of Time. Thar IS, 6.0. 


The Range berween A and B Is me 


in the ſain Space of Time, with the 


Range betweenD and E, dis Plumber . 
' moving ſwifter berween A and B, the 
- greater Space - and {lower betwenti D 
 ande, the leſſer ; in {uch Proportions, 


that he Motions between the Terms 

AB and DE, are performed in Equal 

pes of time. bs 
And 


of the 


Sem1- 
entre. 
move 

ards, 


ourle 


{ſh by 


1dicu- 


obſer- 
d Re- 

the 
2grees 
in E- 


SC. 0: 
made 


ththe 
imbet | 


p, 

en D 
tions, 
erms 


| qual 


> the 


And 


_ Other. 


by 
And here it is to be noted, that 
where-ever in this Treatiſe, the ſwift- 
neſs or ſlowneſs of Vibrations 1s ſpoke 


of, it muſt be Tell op ch mg of 


the F requency ' of their Courles and 


 Recourlſes, and not of the Motion-by 


which it paſſeth from one fide to an- 
For it is true, .that the ſame 
Pendulum under the ſame Velocity of 
Returns, moves from one {ide to the 


other, with greater or leſs Velocity, 


ora as the Range is greater or 
eſs. 

And hence it is, that the Librations 
of- a Pendulum are become lo excellent, 
and uſefull a Meaſure of Time ; eſpe- 
cially when a ſecond Obſervation is ad- 
ded, that, as you ſhorten the Pendulum, 
by bringing C nearer to its Centre O,. - 
{o the Librations will be made propor- _ 
tionably in a ſhorter Meaſure of 'Time, 
and the Contrary 'if you lengthen ir. 
 Andthis is found to hold in a Duplicate 
Proportion. of | Length oO. Velocity. 

ns _ —_ "That 
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1 VF © Thats, the Length quadrupled, will 
E. { | ſubduple the Velocity of Vibrations: 
And the Length ſubquadrupled, will. 
duple the Vibrations, for the Proporti- . 
on holds reciprocally. Asyou add to 
the Length of the Pendulum ſo you _ 
diminiſh the Frequency of Vibrations,: 
and increaſe them by ſhortning it. 
Now therefore to make the Courſes 
of a Pendulum doubly {witt, 4. e. to 
move twice in the ſame Space of 
Time, in which it did before move 
once; you muſt ſubquadruple the _ 
Length of it, 7.7e. make the Pendulum 
but a Quarter ſo long as it was before. 
And to make the Librations doubly 
ſlow, to pals once in the Time they 
did paſs twice; you muſt quadruple 
_ the Length; make the Pendulum four 
Times as long as it was before, and ſo 
on in what Proportion you pleaſe. 
- . Now to apply this ro Mulick, make _.. 
two. Pendulums, AB and CD, faſten _ 
- together the Plumbers B and D, and _. 
ſtretch 


| will 


10ns* 


will 


DOr tl- | 


dd to 
you 


10ns, 


DUrſes 
e. to 
e of 

10Ve 


the. 


ulum 


fore. 


they 
ruple 
four 
nd {o 
make 
aſten 
and 


retch 
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Stretch themuat Length, ( faxing the Cen- 
ters: A-and: C..):- Then , being: {truck , 


and Pur-into:. Motion ; the Vibrations, 
which before were Diſtinct, made by 


A B, and: CD, will now be United { as 
of one Entire String) both backward and 
forward ; ' berween E and F. Which 
Vibrations © retaining the aforelaid-Ana- 


logy to a Pendulum) will be made in c- 


-qual Spaces of Time, from the firſt to 
the laſt; 'z. e.' from the oreareſt Range t9 


the leaft, until they ceaſe. Now, this 


being a double Pendulum, to Subduple 


the: Swiftneſs'of the Vibrations, you do 


but Double” the Length from A to ©, 


which will be:Quadruple to AB. -The 


lower Figure is the ſame with that above, 
only the Plummers taken off. 
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LL 14-2 
| And here you have -the Nature: of 
the String of a Muſical | Inftrumenr , 
reſembling a double Pendulum; moving 


<< —Io—— a ——_— 


upon two! Centers, the Nut. 'and-. the 


Bridge, and vibrating wath the greateſt 


| Range in the Middle .of: -its. Length: ; 


and the Vibrations -equal-' even to -.the 
laſt, which muſt make it keep the ſarne 


"Lune ſo: long as it ſounds. And be. 


cauſe ir ' doth-- manifeſtly . keep the ſame. 


- Tune to: the laſt, it follows that the 


Vibrations are equal ; Confirming one 
another by two of our Senſes: in that 


| we ſee the Vibrations of: a Pendulum 
- move equally ; and we! hear the Tune | 


of a String, when it is: ſtruck, continue 


The Meaſure of Swittneſs of Vibra- 


tions of the String or Chord, as hath 


| been ſaid, conſtitutes and- determines 


the Tune, as ro Acutenels and Gravi- 
ty of the Note which it ſounds: And 
the Lengrthning or Shortning of the 
String, under_the fame Tenſion, deter- 
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mines the Meaſure of the Vibrations 


which it makes. And thus, Harmony 


comes under Mathematical Calculati- 
ons of Proportions, of the Length of E 
Chords; of the Meaſure of Time'in 

Vibrations; af the Intervals of tuned 
Sounds, As the Length of one Chord 
tO another, Ceteris paribus, I mean, be- 

ing of the ſame Matter, Thickneſs and. 

Tenſion; fo is the Meaſure of the Time 
of their Vibrations... As the Time of 
Vibrations of one String. to another, 
{o is the Interval or Space of Acutenels 


. Or Gravity of the Tune of that one, to 
. the Tune of the. other: And conle- 


quently, as the Lengrh is ( Ceteris pa- 
ribus) {6 isthe determinate Tune. 
And upon thele Proportions in the 
Differences, of Lengths, of Vibrations, 
and of Acuteneſs and Gravity ; I ſhall 
inſiſt all along this Treariſe, very large- 


If and particularly, for the full Infor- | 


mation of all ſuch ingenious Lovers of 
Muſick, as ſhall have the Curiolity to 


Q.2 - inquire 
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inquire into the Natural Cauſes of Har- 
mony, and of the Phenomena which 
occurr therein,though otherwiſe, to the 
more | learned in Muſick and Mathe- 
' matical Proportions, all might-be ex- 
preſſed very much ſhorter, and ſtill be 
more ſhortned by the help of Sym- 
lk. | 
+ And here we may fix our Foot: 
Concluding, that what is evident to 
'Sence, of theſe Phenomena, in a Chord, 
is equally. (though not ſo diſcernably) 
true of the Motions of all other Bodies 
which render a tuneable Sound, as the 
 Trembling of a Bell or Trumpet, the 
forming of the Larynx in our ſelves, 
and. other Animals,the Throat of Pipes 
and of thoſe of an Organ, exc. All of 
them in ſeveral Proportions ſenſibly. 
trembling and impreſling the like Un- 
dulations of the Medium, as is done b 
the ſeveral ( more manifeſt ) Vibrati- 
ons of Strings or Chords. 

In theſe other Bodies, laſt ſpoken of, 


we 


Ow | 


ar. WE manifeſtly ſee Reaſon of the Diffe- 


ich rence of the Swiſtneſs of their Vibrati- 


Ons (though we cannotſo WwW ell meaſure 
. them) from their Shape, and other Ac- 
. Cidents -in their Conſtitution ; and 
chiefly from the Proportions of their 
Magnitudes ; the Greater generally vi- 
brating ſlower, and the Leſs more 
lwiftly, which give the Tunes accor- 
dingly. We ſee it in the Greatneſs of 
a String. 'A- greater and thicker Chord 
| will give a graver and lower. Tone 


'& than one that is more lender, of the 


lame Tenſion and Length ; but they | 
may be made Uniſon by altering their | 
Length and Tenfion: _ — 
Tenhon is proper to Chords or 
Strings ( except you will account a __ 
_ Drumm (for a Muſical Inſtrument, 
which hath a Tenſion not in Length, 


but inthe whole Surface ) as when we 


j- Wind up; or let down the Strings, #. e. 


give them a greater or leſs Tenſion, 
in tuning a Viol, Lute, or Harplichord, 
(3 and 


\ 
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and is of great Concern, and may be 
meaſured by hanging Weights on the 
String to. give it Tenſion ; bur not ea- 

lily, nor ſo certainly. ' - 
+ But the Lengths of Chords (becauſe. 
_ of their Analogy to a Pendulum) is 
chiefly conſidered, in the Diſcovery of 
the Proportions which belong to Har- 
mony, it being moſt caſte to meaſure 
| and defignthe Parts of a Monochord, 
in relation to the whole String; and 
therefore all Intervals in Harmony may 
firſt be deſcribed, and underſtood, by 
the Proportions of the Length of 
.. Strings, and conſequently of their Vi- 
brations. And it 1s for that reaſon, 
char in this Treatiſe of the Grounds of 
Harmony, Chords come {o much to be 
conſidered, rather than other ſounding 
Bodies, & thoſe, chiefly in their Propor-. 
tions of Length. It is true,thar in Wind- 
Inſtruments, there'1s a regard'to the 
Length of Pipes,but they are not ſo well 
accommodated (as are Chords) to be 
Lea | CXA- 


on 

examined, neither aretheir Vibrations, 

nor the Meaſure of themſo maniteſt. 
There are ſome Muſical Sounds, 
which ſeem to be- made, not by Vi- 
brations but by Pulſes, as by whisking 
Iwiftly over ſome Silk or Camblet- 
{tuffs, or over the Tecth of a Comb, 
which render a kind of Tune more 
| Acute or Grave, according to the Swift- 
neſs of the Motion. Here the Sound 
is made, - not by Vibrations of the 
{ame Body, bur by Percuſſion of ſeve- 
| ral Equal, and Equidiſtant Bodies ; as 
Threads of the Stuff, Teeth of the 
Comb, paſſing over them . with the 
ſame Velocity as: Vibrations are made. 
| I gives the ſame Modification to the 
"Tune, and te the Undularions of the 
Ayr, as is done by Vibrations of the 
ſame Meaſure.; the Multipliciry of Pul- 
ſes or Percuſfions, anſwering the Multi- | 

plicity of Vibrations. I takethis notice 
of it, becauſe others have done ſo; bur 
I think it tobe of no uſe in Muſick. 
VERSES G4 as 
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APPENDIX. 


| Before 1 conclude this Chapter, it may 
feem needfull,better to confirm the Founda- 
tion we have laid,and give the Reader ſome 
more ample Satisfattion abont the Motions 
and Meaſures of a Pendulum, qnd the 
Application of it to Harmonick Motion. - 


[Irſt then, it is manifeſt to Sence 
and Experience, and out of all | 
_ diſpute; that the Courſes and Recour:- . 

ſes return ſooner or later, 7.e. more or 

leſs frequently, according as the'Pex- 
dulum is ſhortned, or made. longer, 
And that the Proportion by which the 
Frequency increaſerh, is ( at leaſt) 
very near duplicate, viz; of the Length 

of the Pendulum, to the Number of 

© - Vibrations, butis in reverſe, 4. e. as the 
 Length-increaſeth, ſo the Vibrations 
\ decreaſe; and contrary. Quadruple the 
Length, and the Vibrations will be ſub. 

; _ dupled, 


I ———— 


AE 
dupled. Subquadruple the Length 
and the Res will be dupled. 
And laſtly, that . the Librations, the 


Lt + Courſes and Recourſes of the ſame 


Pendulum, are all made in equal Space 
of Time, or very near to it from the 
greateſt Range to the leaſt. Now 
though the duplicate Proportion -al- 


lioned, and the Equality O Time, KA T2 


a little called in queſtion, as not per- 
te&tly exact, though. verynear it ;. yet 
in a Monochord -we find them per:- 
| fely agree, Viz; as to the Lengrh, 
Duple inftead of Duplicate, becauſe a 
String faſtened atboth Ends is as a dou- 
ble Pendulum, each of which is quadru- 

| pled by dupling the whole String. And 
on this duple Proportion,depend all the 
 Rations found in Harmony. And a- 
gain, the Vibrations of a String are ex: 
ally equal, becauſe they continue to 

give the ſame Tune. 
Suppoling then ſome little Diffe- 
renice may ſoraetime ſeem to be found 
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Re 
| ineither of theſe Motions of a Pendulam, 
yet the Nearneſs ro Truth is enough to . 
{ſupport our Foundation, by ſhewing 
what is intended by Nature, though it 
ſometimes rneet with ſecret Obſtacles 
in the Pendulum, which it does not in a 
well made String. We may juſtly | 
make ſome Allowance for the Acci- 
dents, and unſeen Cauſes, which hap- 
pen to make ſome little Variations in 
_ Trials of Motion upon groſs Matter, - 
and conſequently the like for nicer Ex- 
periments made upon the Pendulum. 
Ic is difficult to find exactly the deter- 
 minare Point of- the Plumbet, which 
regulates the Motions of the Pendulum, | 
and conſigns its juſt Length. Then 
obſerve the Varieties which happen 
through various Sorts of Matter, upon 
which Experiments are made, . Mex- 
ſennus tells us, that heavier Weights of 
the ſame Length moveſlower, ſo that - 
whilſt 2 Lead Plumber makes 39 Vi- | 
brations, Cork. or Waod-will ry 1 
| ACAalt 
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leaſt 40. Again, that a ſtiff Pendulum 
vibrates more frequently, than that 
which hangs upon a Chord. So that 
a Barr of Iron, or Staff of Wood ought 
to be half as long again as the other, 
to make the Vibrations equal. s 6 40 
in each of theſe reſpe&ively to it elt, 
you will find the duplicate Proportion 
and Equality of Vibration, or as near 
as may be. And (as to Equality ) 
chough-in'the Extreams of the Ranges 
of Librations, viz. the Greateſt com- 
pared to the Leaſt, there may (from 
unſeen Cauſes) appear ſome Diffe- 
rence, yet there is no diſcernable Dif- 
ference of the Time of Vibrations of a 
' Pendulum in Ranges, that are near to 
one another, whether greater or leſs; 
Which is the Caſe of the Ranges of the 
Vibration of a String being made in a 
very {mall Compaſs: And therefore | 
the Librations of a Pendalum, limited * 
to a {mall Difference of Ranges, do _ 
| well correſpond with the Vibrations of 
——_—_— 
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_ As to Strings, the Whole of Harmo. 
ny depends upon this experimented 
and unqueſtioned Truth, thar Diapa- 
ſon is duple to its Uniſon, and conſe- 
quently Diapente is Seſquialterum, Dia- 
teſſeron Seſquirertium, &c. Yet if you 
happen to divide a faulty String of an 
Inſtrument, you will nor find the 
Octave juſt in the Middle, nor the o- 
ther Intervals in their due Proportion, | 
which is no Default in Nature, but in 
the Matter we apply. A falle String is | 
that, which is thicker in one Part of 
its Length, than in another, The 
thicker Part naturally vibrates ſlower, 
and ſounds graver ; the more ſlender 
Part-vibrates {wifter, and ſounds more 
| acute. Thus whilſt two Sounds ſo near 
one another, are at once made upon 
the ſame String, they make a rough 
diſcording Jarr, being a hoarſe Tune 
mixed of both, more or leſs, as the 
String is more or leſs unequal : And 
if the thicker Part be next the 
Dn — Frets, 
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Frets, then the Fret ( for example D, 

FB. H. exc. ina VYiol or Lute ) will ren- 
der the Tune of the Note too ſharp ; 
and the contrary, if the ſlender Part of | 
the String be next the Frets ; becauſe 
In the former, the thicker Part is ſtop- 
ped, and the thinner ſounds more of 
the acuter Part of this unhappy Mix- 
ture :. As inthe latter, the thicker Part 
is left to ſound the graver Tune, and 
thus the Fret will give a wrong Tune, 
though the Fault be nor in the Fret, 
but in the String ; which yet, by an 
unwary Experimentcr, may happen 
to caule the Seftio Canonis to be called 
in queſtion, as well as the Meaſures of 

_ a Pendulum are diſputed. - 


ww 


_. But all this does. not diſprove the 
Meaſures found out, and afligned to - 
Harmonick Intervals, which are vert- 
hed upon atrue String or Wire as to 
their Lengths, and as to the Equality 
oi Recourles in their Vibrations, though 
Pendulgms ar thought to move {lower 


in 


in theirleaſt Ranges ; yet, as to Strings, 
in the very ſmall Ranges which they 
make, -( which are much leſs in other 
Inſtruments; -or ſounding Bodies) ] 
'need- add no more than this, that the 
 Continuance of the ſame Tuneto the 
laſt, after a Chord: is ftruck, and the 
continued Motion in lels Vibrations of 
_ a ſympathizing String, during the Con- 
tinuance of greater Vibrations of the 
String which is ſtruck, do either of 
them ſufficiently demonſtrate, that 
thoſe greater or leſs Vibrations, are 
both made in the ſame Meaſure of 
Time, according to their Proportions, 
keeping . exact Pace with each other. 
Otherwiſe; In the former, the Tune 
would ſenſibly alter, and in. the lacter, 
the ſympathizing String could nor be 
continued in irs Motion. This was 
not ſo well concluded, till the late Diſ- 
coveries of the Pendulum gave light 
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There is one thing more which I 
muſt 


- uu ——_ _—_ 


— 


E274" 
muſt not omit. That the Motions of 
a Pendulum, may ſeem nor ſo proper to 
 explicate the Motions of a String, be- . 
cauſe the ſaid Motions depend upon 
differing Principles, viz; thole of a. 
Pendulum upon Gravity ; thole of a 
| String upon Elaſticity. I ſhall there- 
fore endeavour to ſhew, how the 'Mo- 
tions of a Pendulum, agree with .thoſe 
of a Spring, and how properly the Ex- 
. Plication of the Vibrations of a String, 
is deduced from the. Properties of ' a 
Pendulum. 4 
The Elaſtick power of a Spring, in 
a Body indued with Elaſticity, ſeemsto 
be nothing elſe, but a natural Propen- 
lon and Endeavour of that Body, 
forced ont of its own Place, or Poſture, 
to reſtore it ſelf again into its former | 
more eaſe and natural Poſture of Reſt. 
And this is found in ſeveral Sorts of 
Bodies, and makes different Cafes, of 
which I ſhall mention ſome. 


If the Violence be. by Compreſſion, 


p 


forcing 
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forcing a Body into leſs room than it 
naturally requires; then the Endeavour 
of Reſtitution, is by Dilatation to gain 
room enough. Thus Ayr may be 
compreſſed into a lels Space, and then 
will have a great Elaſticity, and ſtrug- 

e to regain its room. Thus, if you 
queeze a dry Sponge, it will naturally, 
when you take off the Force, ſpread it 
{elf} and fill irs former Place. So, if 
you preſs with your Finger a blown 
Bladder, it will ſpring and riſe again 
' to its Place, And to this may be re. 
duced the Springs of a Watch, and of . 
a Spiral Wire, &c. _. es 
Again, a ſtiff, but pliable Body, _ - 
faſtened at one End, and drawn aſide 
at the other, will ſpring back to its for- 
mer Place; this is the Caſe of Steel. 
ſprings of Locks, Snaphances, &c. 
and Branches of Trees, when ſhaken 
- with the Wind, or pulled aſide, return 
to their former Poſture: As is ſaid of 
the Palm, Depreſſa Reſurgo. And there | 
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CAPE” 
are - inhutterable inſtances. of this kind, 
where the Force is by . bending, and 
the Reſtiturion by unbending or re- 
rurning, _ - 

This. kind - is reſembled by a Pen- 
dulum, or Plumamet hanging on a String, 
whoſe Gravity, like the Spring in 
thoſe: other Bodies, naturally carries it 
to its place, which here is downward ; 
all heavy "Bodies naturally deſcending . 
till they meet_ with ſome Obſtacle to 
reft upon. And the loweſt that” the 
Plummet.. can . deſcend. in; its Reſtraint 
by [the String. is, when ic hangs perpen- 
dicular;: as. at A_ B; where it js -near- 
. eſt to the Horizontal: Plane G'H, and 
therefore loweſt. Now, if you force 
the, Plummet upward ( held at length 
upon the/ String) from B,to C, and 
[ett go; twill, by a Spontaneous Mo- 
_ tion, endeayour. its. Reſtitution to .B-: 
bur, having nothing; to ſtop it but 
Air, the. Impulſe of . its, own Veloci- 
ty will carry_it beyond B, towards D 3; 
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Thiis this Pendadan ſe Spring” ia 3 
oree in | Nature, if you” cofiſider the” 
Force againſt dion, and ele ys 
Foun oy Reſtication,: i 11 o 

© furcher, if' you la A hit Rin 
—_ of Steel, like: Piece of \ T'w6!'- 
penny Riband' of: ſome: Jerigth 3 and"! | fi, 
nay” it faſt at” "Ve End, whe Fe remain” 
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jo will make Vibrations backward ac 

fo ward, perſe&tly anſw cring 'thole of. - 
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a Pendulum. And much more, it you 
- Contrive it with a lictle Steel Button at 
the End of it, both to help the Moti- 
on when once ſet on. foot, and to 
bear it better againſt the Reſiftance of + 
the Ayr. There will be no difference 
between the Vibrations of this Spring, 
and of a Pendulzm, which in both, 
Will be alike increaſed or decreaſed* in. 
'* Proportion to their Lengths. "The 
- fame End (viz; Reſt ) being, in the: 
ſame manner, obtained by. Gravity in 
one, and Elaſticity in the other. = * 
Further yet, if you nail the Spring; 
above, -and let. it hang down perpen- 
dicular, with a heavier Weight art che: 
| lower End, and then {et it on moving, 
the Vibrations will be. continued and: 
carried on both by Gravity and Ela- 


xd' fiicity, the: Pendulum and the Spring 


* will be moſt-friendly joyned to cauſe 
ft 2 {imple equal Motion of Librations, 
3 '1 mean, an equal Meaſure of Time | 
In the Recourſes ; only the Spring an- 
LECT. T2 


ſwerably to irs Strength, may cauſe 
the Librations tobe ſomewhar ſwifter,” 
as an Addition of "Tenſion does to a 
String continued in the ſame length, © 
I come now to conſider a String of 
an Inſtrument, which is a Spring faſt- 
ned at both Ends. Ir 'acquireth a. 
double Elaſticity. The firſt by Ten-\| 
ſion, and the Spring is ſtronger or 
weaker, according as the Tenſion is 
greater or leſs. And by how much | 
ſtronger the Spring 15, fo much more | 0 
frequent:are.the Vibrations, and by. 
this Tenſion therefore, the rings of 
an Inſtrument keeping the ſame length | | 
are put in Tune, and this . Spring 
draws length-ways, endeayo 
Relaxation:of the Tenſion, _ ; 
.- Bur then, Secondh, the String being/| 
under a ſtated. Tenhton, hath another 
Elaftick Power {1de-ways, depending | 
upon the former, by which 'it endea- E 
- vours, if it be drawn aſide, to reſtore | 
it ſelf to the eaſieſt Tenſion, in the | 
| ſhorteſt; viz, ftreightelt line. In 


uring a | 


| In the former Caſe, Tenſton'dot 
the ſame with abarement of length, 
and affeQs the String properly ad A 
Spring, in thar the String being forci- 
bly ſtretched, as forcibly draws back 

to regain the remiſs Poſture in which 
Ir was before : And bears little Ana- 
logy with the Pendulum, except in ge- 
neral, in their ſpontaneous Motions in 
order to their Reſtitution. | 
But there is great Correſpondence, in 
the ſecond Caſe, berween the Librati- 
ons of a Pendulum and the Vibrations 
of a String ( for ſo, for diſtinctions 
lake, I will now call them ) 1n that 
they are both proportioned. to their 
length, as has been ſhewn ; and be- 

tween the Elaſticity which moves the 
String, and Gravity which moves the 
Pendulum;both of them having the ſame 
Tendency to Reſtitution, and by the 
{ame Method. - As the Declivity of 
© | | the Motion of a Pendulum, and con- 
"| kequently the Impulſe of its Gravity-is 
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Nil lefſened in the Arch of irs Range 
from a Semi-Circle, till it come -to 
reft perpendicular ; the Deſcenr there- 
of being more 'down-right ar the firſt 

. and greateſt Ranges,” and more Hori: 
zonal ar the laſt and ſhorteſt Ranges, 
as may be ſeen in the preceding Fi- 
_ gure CLIE EB; fo the Impulſe of a 
Spring is. {till gradually leſſened as the 


Ranges ſhorten,” and as it gains of re- 


Taxation, till ir.come to be reſtored to. 


reſt_ in its ſhorteſt Line. And this 
may be the Cauſe of the Equality of 
Time of the Librations, of a Pendu-| 
'lum, and alſo of the Vibrations' of 
a String. Now, the Proportions of 
Length, to the Velocity of Vibrations 
In one, and of Librarions in the other, 
we are ſure of, and find by manifeſt 
Experience. to be quadruple in one, . 
andduple: infthe:other? = ne ne? 3 
.' Now tack two equal Pendulums to-. 
gether ( as before ) being faſtened at 
both Ends, rake away: the Plumbers, 
#2) x 0 _-. - andt 
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and you make it a String, retaining 
ſill the ſame Properties of Motion, 
only what was ſaid before to be cau- 
led by Gravity, muſt now be ſaid to 
be done by Elaſticity, You ſee what 
an-eaſte Step here is out of one 1nto 
the other, and what Agreement there 
IS between them. The Phenomena are 
the ſame, but difficultly experimented 
in a String, where the Vibrations are 
too-{wift to fall under exact Mea $5 
but moſt eafie ith a Pendulum, Wille 


. 
Ren 


ſlow Librations may be meaſured at 
" Pleaſure, and numbered by diſtant 
Moments 'of Time. Bs ns 
 * To bring it nearer make your Ten- | 
| hon of the String by Gravity, inſtead 
of ſcrewing it up with a Pegg or Pin; 
Hang-weight upon a Pulley art one 
End of the String, and as you increaſe” . 
the Weight, ſo. you do increaſe the 
Tenſion, and asyou increaſe the Ten- * 
ſion, ſo you increaſe the Velocity of 
| Vibrations. So the Vibrations: are. 


"3 JO a 
proportionably regulated immediately | 
by Tenſion, and mediately by. Gra- | 
vity. So. that. Gravity may claim a | 

| ſhare in the Meaſures of theſe Harmo. - 
nick Motions. ED + 

© But to come Rtill nearer, and home 
ro our purpole. Faſten. a Gut. or 
_ Wire-ftring above, and hang a heavy | 
Weight on-it below, as the Weight is 
more or leſs, ſo will be the Tenſion, | 

wakeonſequently the Vibrations, Bur 
Sc lame Weight continue, and the 
_ String. will have a ſtated ſerled Tenfi. | 
_ '0n,,, Here you have both in one, a | 
| Pendulum, and the Spring of a String 
which reſembles a double Pendulum : 
Draw the Weight aſide, and let ir 
range, and 1t 1s properly a Pendulum, 
librating aſter the Nature of a Pendu- 

_ *[um. Again, when the Weight 15 at | 
reſt, ſtrike the String. with a. gentle | 
Plefrum made of a Quill, on. the up- | 
per part, ſo as not to make the Weight' | 
move, . and the String will vibrate, and -| 


4; give | 


give its Tune, like other Strings tat- 
.ned- at both Ends, as this is alſo, 
in this Caſe. So you have here both 
a Pendulum and a String, or either, 
which you pleaſe. And ( the Tenfi- 
On being ſuppoſed to be fetled under 
the ſame Weight ) the common Mea- 
lure and Regulator of the Proportions | 
of them is the Length. And as you 
alter the Length, ſo proportionably 
you. alter at once the Velocity in-the 
 Recourſes' of the Vibrations of the - 
String, and of the Librations of the 
Pendulum. And though the Vibrati- 
ons be ſo much ſwifter, and more fre- 
quent than the Librations, yet the Ra- 
tions are altered alike. If you {ubdu- 
ple the Length of the String, then the 
Vibrations will be dupled. And if 
you ſubquadruple it, then the Libra- 
tions will be alſo dupled, allowing for 
fo:much of the Body of the: Weight 
as: muſt be taken in, to determine the 


Length of the Pendulum. 
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The Vibrations are altered in duple_ 
Proportion to the Librations,. becauſe 
( as hath been ſhewn ) the String. is as 
2 double Pendulum, either one of which 
ſuppoſed Pendulums 15 but half {6 long 
as the String, and is. quadrupled by 
dupling the whole String. Stilt there. | 
fore the Proportion of their Alterations 
holds ſo certainly and regularly. with: | 
the Proportion-of every Change off 3 
their common Length, thar, if you _ 
| have the Comparative Ration of either. * 
of theſe two, viz, Vibrations or Libra. © 
tions to the Length, you have them 


both : The increaſe of-the Velocity of _ 


Librations being ſubduple to the in- 
creaſe of the Velocity of Vibrations. 
And thus the Motions of _ a Pexdulum 
do fully and properly diſcover to us, _ 
the Motions ofa String, by thermani- 
feſt Correſpondence of their Proper- 

| ties and Nature. The Pendulum's Mo: 
tion of Gravity, and the Strings of E- 
[sRicity bearing ſo certain Proportions | 
$5 —- __ areorde 2 
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CP 3 
according to Length, that the Princi- 
ples of Harmony, may be very pro- 
 perly made out, and moſt calily com- 
prehended, as explained by the Pen- 
dulum. And we find, that in all Ages, 
this part of Harmony was never ſo 
clearly underſtood, as fince the late 
Diſcoveries about the Pendulum. 
And I chuſe to make this Illuſtra- 
tion by the Pendulum, becauſe it is ſo 
eaſte for Experiment, and. for our 
Comprehenſon; and the Elaſtick Pow- 
er ſo difficult. * 


Having ſeen the Origine of Tunea- 
ble or Harmonick Sounds, and of their 
Difference in reſpe& of Acuteneſs and 
Gravity : It is next to be conſidered, 
how they come to be affefted with 
Conſonancy and Diflonancy, and 


what theſe are. 
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CHAP. W. 
DOTS, Of Conſonancy and Diſſonancy.. | | 


"N Onfonancy and Diſlonancy are 
Chet, of fs Am 
mixture or uniting (or the contrary) 

. of the undulated Motions of the Ayr 
or Medium, cauled by the Vibrations by 
which the Sounds of diſtin& Tunes 
are' made. And thoſe 'axe more or - 
leſs capable of ſuch Mixture or Co-in- 
cidence according to the Proportion 
of the Meaſures of Velocity in which . 
they are made, 4.6, according as they 

are more or leſs commenſurate. This 
1 might well ſet down as a Poſtulatum. 
But I ſhall by ſeveral Inſtances indea- 
vour to illuſtrate the undulating Mo- 
tions or Undulations of the Ayr; and 

_ confirm what is ſaid of their Apree- 
ment and Dilagreements. And firſt 


the 


[| 41 | 
the Undulations, by ſomewhat weſee 
in other Liquids.» CE a ls 
Let a Stone drop Into the Middle of 
2 ſmall Pond of ftanding Water when 
It is quiet, You {hall ſee a Motion 
torthwith impreſſed upon the Water, 
Paſſing and dilating from that Center 
Where the Stone fell, in circular Waves 
one ' within another, ſtill! propagated 
from the Center, ſpreading till they 
reach and daſh againſt the Banks, and 
then returning, if the force of the Mo- 
tion be ſufficient, and. meeting thoſe 
inner Circles which purſue the ſame 


Courſe, without giving them - any 
Check, eons 5+ II 
| Andif yondrop a Stone in another” 
place, from thar Centre will likewiſe 

| Ipread round Waves; which meeting 

_ theother, will quietly pals them, each: 


moving . forw 


ards in. its own proper 
Figure. . © TNT 


_. Thelike'js better experimented in 
Quick-{ilver, which being a more 
Et _ denſe 


” » - 3 
Em A OR. IS» ORE EE FR amy AYP. - - 
EIT Wit emi Sul eo vo—_ a as nA Mitts an 


ee EO ern ee CO OE OO" FO 
> OO cot GEE AI Ta AI AID CEE Onan tos 


ONS » 
tf =F: 


Tr Gott CREE COS OILY A CAE ROE ee toro ene ent 
— — — — ry————__— rn rae > ern er - —- hn W- == 5 oruenn—— 


— wm — IEEE CER 


—_ 
== 


_— — - 


> o—ur al 
i ant 
genes _— 


T , 
4 * 
= 
__—O———_— << er 
_ 00s 4 > co" I —_ -- 
PIAPS. P————— ——— — 
— REID 5 o 
hon aw — 
= mY = 
-_ - v) 
= IPFE-—9Y —_ 
; = 
;$ rt 4D 4 
5 104 anne pr dE: 


[42 | 
_ denſe Body, continues its Motions 
longer, and may be placed nearer 
your Eye. If you try it in a pretty 
large round Veſſel, ſuppoſe of a foot-. 
Diameter, the Waves will keep their 
own Motion forward and backward, 
and quietly paſs by -one another as. 
they meet. Something of this may. 
be ſeen in a long narrow Paſſage, 
where there is not room to adyance in 
Circles. bo Ber a es, $2.5 ERS 
Make a wooden Trough or long. | 
Box, ſuppoſe of two Inches broad: 
| and two deep, and twenty-long. Fill: | 
it three Quarters or halt full of Quick-: | 
ſilver, and placeit Horizontally, when. 
it is at quiet, give it with your Finger | 
a little 'patr at. one End, and-it will. 
impreſs a Motion of 2 Ridpxd Wave. 
acroſs, which will pals on to the other 
End, and. daſhing againſt ir return: | 
in the ſame Manner, and daſh againſt 
the hether End, and go 'back- again, 
and thus backward and forward, rill 
OED DA TDN: 320% It NT 
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the Motion ceaſe. Now i after you | 
have ſet this Motion on foot, you 
-cauſe ſuach- another, you ſhall ſee each 
Wave keep its regular Courſe; and 
when they meet one another, pals on 
withour any Relutancy. - 

I do not ſay thele-Experiments are 
full zo my purpoſe, becauſe thele be- 
Ing upon ſingle Bodies, are not futh- 
cient to expreſs the Diſagreements of 
Diſproportionate Motions cauſed by 
different Vibrations of different ſound- 
ing Bodies ; but. theſe may ſerve to 
 Illuftrate thoſe inviſible Undulations 
_ of Ayr. And how a Voice refleted 
by the Walls of a Room, or by Ec- 
cho being of adequate Vibrations, re- 
turns from [the Wall, and meets the. 
commenſurate Undulations paſſing 
forwards, without hindring one ano- 
_ ther. "a Er en = 
- But there are Inſtances which fur- 
ther confirm the Reaſons of . Conſo- 
nancy and Difſonancy, by the Mani- 
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feſt agreeing or diſagreeing Meaſures 
of Motions already ſpoken of. | 
Ft hath been a common Practice to 
imitate a Tabour and Pipe upon an 
Organ. Sound together rwo diſcord- 
ing Keys (the baſe Keys will ſhew ic 
beſt, becauſe their Vibrations are ſlow- 
er) let them, for Example, be Ga: 
mut with Gamut ſharp,or FFautſharp, 
or all three together. "Though theſe 
'of themſelves ſhould be exceeding | 
ſmooth and well voyced Pipes ; yer, | 
when ſtruck together, there will be | 
ſuck a Bartel in the Ayr berweentheir - 
 diſproportioned Motions, ſuch a Clar. | 
ter and Thumping, thar it will be like | 
the beating of a Drum, while 4 
Jigg is played to it with the other 
hand. If you ceaſe this, and found a ' 
full:Cloſe of Concords, it will appear | 
ſurprizingly ſmooth and lweer, which 
ſhews how Diicords well placed, ſer 
off Concords in Compolition. Bur - 
bring this Inſtance to ſhew, how BI 
= and 


. 2 0 a— 
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and vehement theſe undulating Mott 


Ons are, and how they - correſpond 


with the Vibrations by which they are 


Ir may bs worth the while, tor e- | 
; ate an Experiment upon which I hap- 
 Pened. Being in an Arched ſound- 


ing Room near a ſhrill Bell of a Houſe 


Clock, when the Alarm ftruck, T_ 


whiſtled to it, which I did with eale in 


| the ſame Tune with the Bell, bur, 


c 
2] 
x 
a 
Tr 
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jj 


indeavouring to whiſtle a Note higher 
_ or lower, the Sound of the Bell and 


ts croſs Motions were ſo predominant, 


- that my Breath and Lips were check'd 


lo, that I could not whiſtle at all, nor 


| make any Sound of ir. in that diſcor- 


ding Tune. After, I ſounded a ſhrill 


whiſtling Pipe, which was out of rune. 
ty. the Bell, and their Motions fo 
| claſhed, thar they ſeemed to ſound 


- like {witching one another in the Ayr. 


Galileo, from this Doftrine of Pen- 


dulums, eaſily and naturally explains 
| E. m8 
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the ſo much admired ſympathy of | 
Conſonant ſtrings ; one (though un- | 
rouch'd ) moving when the other is | 
ſtruck. Ir is perceptible in Strings of | 
the ſame, or another Inſtrument, by | 
' trembling ſo as to ſhake off a Straw | 
laid upon the other String: Bur in the [ 
fame Inſtrument, it may be made ve- | 
ry viſible, as in a Bals-viol. Strike 
one of the lower Strings with the Bow, 
hard and ſtrong, and if any of the. 
other Strings be Uniſon or Octave to | 
1t, you {hall plainly ſee it vibrate, and 
- continue to doe fo, as. long as you, 
continue the Stroke of your Bow, and, | 
all the while, che other Strings which |. 
are diſſonant, reſt quiet. | 
The Reaſon hereof is this When. 
you ftrike your String, the Progreflive | 
ſound of ir ſtrikes and ftarts all the 
Other Strings, - and every of thei. 
makes a Movement in its own pro- 
per Vibration. The Conſonant ſtring, | 
keeping meaſure in its Vibrations with 
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GG IL 
thoſe of the ſounding String hath ts 
Motion continued, and propagatedby 
continual agreeing Pulſes or Strokes 
of the other. Whereas the Remainder | 
of the Diſſonant ſtrings having no help, 
bur being checked by the croſs Mo: 
tions of the ſounding String, are con- 
| Rrained to remain ſtill and quiet: Like 
as, if you ſtand before a Pendulum, and 
| blow gently upon it as ir paſlerh from 
you, and fo again in its next Courſes. 
MM exact time with it, 'it is moſt 
eaſily continued in its Motion. But 
if you blow irregularly in Meaſures. 
diftetent from the Meaſure.of the Mo-. 
tion of the. Pendulum, and ſo moſt 
frequently. blow againſt ir, the Moti 
on of it will be ſo checked, that it 
muſt quickly ceaſe. © 
| And here we may take notice, ( as 
hath been hinted before) that this alſo 
confirms the. aforeſaid Equality of the 
Time of Vibrations to the laſt, ior 
that the ſmall and weak Vibrations of 
Ss em 
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the Tſympathizing String are regulated 
and continued by the Pulſes of the 
oreater: and {tronger Vibrations of the 
founding: String,” which proves, that 
norwichltanding”: that Diſparity of 
Range, 'they*are commenſurare ; In the 


Time of their Motion. 


>>"This Experiment 1s ancient: I find 
it'in . Ar iſtides OQuintilianus a Greek Au: | 
thour, who's: ſuppoſed to have been 
contemporary with Plutarch. But the 
Reaſon of it deduced from the Pendu- 


lum: is-new; and brle- os by 
Galileo. ry 


-Tt is an ordillary Trial; to Sid out 
ths "Tune of a Beer-glaſs withour ſtri- 
king it, by holding it near your Mouth, 
and: humming: loud to it, 'in ſeveral 
fingle Tunes, and when you/at laſt 
hict- upon the Tune of- the-'Glaſs, it | 
will tremble-and'Eccho to you. Which 
{hews the Conſent and Uniformity of 
Vibrations. of the ſame Tunes cough 
in ſeveral Bodies. 


To 
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To cloſe this Chapter. I may con- 
. clude that Conſonaney 1s the Paſſage 
| of ſeveral Tyneable ſounds through 
the Medium, frequently mixing and 
uniting in their undulated Motions, 
cauſed by:the well proportioned com- 
menſurate Vibrations: of the ſonorous| 
Bodies, and conſequently, , arriving 
ſmooth, and: ſweet, and pleaſant to 
the " HERS On. the contrary, Diſlonan: 


Cy. is from: diſproportionate Motions 
of. Sounds,. not. mixing, bur. jarring 


and claſhing as they pals, and arriving, 


tothe Ear Harſh, and Grating, and Of- 
. fenſive.. And. "4 in.the.next Chap: 
ter, {hall be more amply explained... 


' Now, what Concords and foords 
are thus produced, and in;uſe, in or- 


- der.to Harmony, | I ſhall next confi. 


cal | 


_ - Of Concords. 
"N Oncords are Harmonic ſounds, 
7, which being joyned pleaſe and 
delight the Ear; and Dilcords the 
Contrary. $0 that it is indeed the 
Judgment -of the Ear that determines 
' which are Concords and. which are 
Diſcords. And to that we muſt firſt 
reſort to find our their Number, And 
then we may after ſearch and examine 
how the natural Production of thoſe 
| Sounds, diſpoſeth, them to be pleaſing 
or unpleaſant. Like as the Palate is 
abſolure Judge of Taſts, what is ſweet, 
and what no bitter, or ſowr, Wc. 
though there may be allo: found out 
ſome natural Cauſes of thoſe Quali- 
"ties. Bur the. Ear being entertained 
with Motions which fall under exact 
Demonſtrations of their Meaſures, the 
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E972 
Doctrine hereof is capable of being 
more accurately diſcovered. 
_. Firſt then, ( ſerting aſide the Uniſon 
Concord, which is no Space or Inter- 
val, but an Identity of Tune) the Ear 
allows and approves theſe following 
Intervals, and only theſe for Concords 
to any given Note, viz, the Octave 
or Eighth, the Fifth, then the Fourth, 
(though by later Maſters of Muſick de- 
- gradedfrom his Place) thenthe Third . 
| -- Mapor, the Third Minor, the Sixth Ma- - 
' or, and the Sixth Minor. And allo ſuch, 
as in the Compals of avy Voice or In- 
Rtrument beyond the Octave, may be. 
compounded of theſe, for ſuch thoſe are, 
I mean compounided, and only the. for- 
mer Seven are {imple Concords ; not 
but that they may ſeem to be com- 
pounded,viz, the greater of the leſs with- 
in an -Octave,. and-therefore may be 
called Syſtems,.bur they are Originals, 
Whereas beyond an Octave, all is but 
Repetition of theſe in Compound with 
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the Eighth, as a Tenth is an Ejohth 
and 2 "Third ; a Twellth is an Eighth 
and a Fifth; a Fifteenth is Diſdiapa- 
ſon, i.e. two Oftaves, &c. _ 

| But notwithitanding this Diſtinction 
of Original and Compound Concords; 
and, tho' theſe compounded Concords 
are found, and diſcerned by their Ha- 
bitade to the Original Concords com- 
prehended 1n the Syſtem of Diapaſon ; 


(as a Tenth aſcending'is an Octave | 


above the Third, or a Third above 
the Ottave ; a Tweltthis an Octaye to 
_ the Fiſth, ora Fifth to the Eighth, a 


Fifteenth IS all Eighth above | the Oc. ; 
rave, i.e. Diſdiapaſon two Eighths,voc.) 


yer they muſt be: own'd, and are to 
be eſteemed good and true Concords, 
and cqually uſefull in Melody, eſpe. 


. - 


cially in that of Conſort. | 
The Syſtem of an Eighth, contain- 


-*% 


ing ſeven Intzrvais, OL SPaces, or De- 
orees, and cight Notes reckoned inclu- 
lively, as expreſied by ' cight Chords, 
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CY YT 
is called Diapaſon, z. e. a Syſtem of 
| all intermediate Concords, which were 
anciently reputed -to be only the Fifth 
and the Fourth, and it comprehends: 
them both, as being compounded of 
them both: And now, that the Thirds 
and Sixths are admitted for Concords, 
the Eighth contains them allo : Yiz, a 
Third Major and Sixth: Mymor, and a- 
gain a Thitd: Minor and Sixth Major. 
The Octave being but a Replication 
of the Uniſon, or given Note below ir, 
and the ſame, as it were in Minuture, 
it cloſeth and terminates the firft perfect: 
Syſtem, and the next Octave above it 
aſcends by the ſame Intervals, and is. 
in like manner compounded of them, 
and fo on, as far as you can proceed; 
upwards or -downwards -with Voices" 
or Infuments, -as may. be-ſeen in an- 
Organ, or Harpſichord. It is there- 
fore moſt juſtly judged by the Ear, to 
be the Chief of all Concords, -and is. 
the - only Conſonant -Syſtera, which 
FE Es E being 
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being added to it ſelf, ſtill makes 
GnnRsg. 77; HO-& 

And to it all other Concords agree, 
and are Conſonant, though they do 
not all agree to each other ; nor any of 
them make a Concord if added to it 
ſelf, and the Complement or Reſidue 
of any Concord to Diapaſon, is alſo 
Concord. 

The next in Dignity 1s the Fifth, 
then the Fourth, Third Maj or ; 'Thir d 
Minor, Sixth Major, 'and laſtly Sixth 
Minor ; all taken by Aſcent from the 
Uniſon or given Note. . | = 

| By Uniſon 15s meant, ſometimes the 
Habitnde or Ration of Equality of 
two Notes compared together, being 
of the very ſame Tune. Sometimes 
( 25 here ) for the given fingle Note to 
which the Diſtance, or the Ratiens of 
other Intervals are compared. As, if 
we conſider the Relations to Gamnt, 
to which Are is a Tone or Second, 
Þ mi a, Third,C a Four WD a F ikth,eoc . 
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We call Gamut the Uniſon, for want of a 
..' more properWord.Thus Cfa ut,or any 
| other Noteto which other Intervals are. 
taken, may be called the Uniſon. 

" And the Reader may eafily diſcern, 
in which Senſe ir is taken all along by 
the Coherence of the Diſcourſe. 
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* I come now to conſider the natu- 
ral Reaſons, why Concords pleaſe the 
Far,, by examining the Motions by | 
which all Concords are made, which 
having been generally alledged in the 
beginning of the third Chapter, ſhall 

_ now more particularly be diſcuſſed. 

- And here I hope the Reader will 
pardon ſome Repetition in a Subject, 

that ſtands in need of all Light that, 
may be, if, for his cafie and more 

| Ready Progreſs, before I proceed, 1 
call him back'to a Review and brief 
Summary of ſome of thoſe Notions, 
which have been premis'd and conf- 
dered more at large, 'I have ſhewed, 
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Tyra 
1. That Harmonick Sound or 
Tune is made by equal Vibrations or 


Tremblings of a HOY tily conflitu- 


T0017 


- 2. That hole Vibrations make EY 
| Courſes and. Recourſes. in the fame 
Meaſure of Time; from the greateſt 


Range to the leſer, cill they come to 
reſt. : 


ET That thoſe Vibrations are under 


2 certain Meaſure of Frequency . of 


Courſes and. Recourſes1 n a given Space 
of. Took, 


Sink: the Tune will be proporcig. 


nably more Acute-: if lels frequent, | 


more. Grave. 


. Thar the RN eo of aPengy- 
a become: doubly frequent, if the 
Pendulum. be.made four.times ſhorter; 
and ewice ſlower, if the. "Pendulum is 


four times longer. 


6. That a Chord, * String of 2. | 


Muſical [oſtrumenr, 3, .As 2 double 
oo Pendu- 
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Pendulum, or two Pendulums tacked 
together at length, and therefore hath 
the ſame Effects by dupling; 42s a Pen- 
dilm by quadrupling, i. e. by du- 
pling the Length of the Chord, the Vi- 
brations will be ſubdupled, i. e. be 
half-ſo many in a given "Time. And 
by-ſubdupling the Length of the Chord, 


the - Vibrations will be dupled, RIy 


proportionably ' ſo in all other Mea- 
ſures of Length, the Vibrations bear- 
ing a Reciprocal ML ro the 
| Length. 

>, That theſe Vibrations impreſs a 
Motion of Undulation or Trembling 
in the Medium ( as far as the Motion 


extends) of the ſame Meaſure with the 
Vibrations. 


8. That if the Motions made R 


_ different Chords be ſo commenſurate, 
that they mix and unite ; bear the ſinic 
Yo either alcogether,” or alternate- 


or frequently : Then the Sounds 
o thoſe different Chords; thus mixing, 


Wh 


will 
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will calmly paſs the Medinm, and at- 
rive at the Ear as one Sound, or near 
the ſame, and fo will ſmoothly and 
evenly ſtrike the Ear with Pleaſure, 
and this is Conſonancy, and from the 
want of ſuch Mixture 1s Diſfonancy, 
I may add, that as the more frequent 
Mixture or Coincidence of Vibrations, 
render the Concords generally ſo much 


the more perfect : So, the leſs there is of 


Mixture, the greater and more harſh 
will be the Diſcord. | 

From the Premiſles, it will be eaſie 
ro comprehend the natural Reaſon, 
why the Ear is delighted with thoſe 
forenamed Concords : and that is, be- 
cauſe they all unite in their Motions 
often, and art the leaſt at every ſixth 
Courſe of Vibration, which appears 


from the Rations by which they are 


: conſtiruted, which are all contained 
within that Number, and all Rations 


contained within that Space of Six, 


make Concords, becauſe the Mixture 
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of their Motions is an{werable to the 
Ration of them, and are made. at or 
before every Sixth Courſe. This will 
appear if we examine their Motions, 
Firſt, how and why the Uniſons agree 
ſo perfe&tly ; and then finding the rea- 
fon of an Octave, and fixing that, all 

the reſt will follow. ” | 
To this purpoſe, ſtrike a Chord of 
a ſounding Inſtrument, and at the 
ſame Time, another Chord ſuppoſed 
to be in all reſpe&ts Equal, z.e. in 
Length, Matter, Thickneſs, and Ten- 
ſion. Here then, both the Strings give - 
their Sound; each Sound is a certain 
Tune; each Tune is made by a cer- 
tain Meaſure of Vibrations: the ſame 
Vibrations are- impreſſed upon, and 
carried every way along the Medium, 
in Undulations of the ſame Meaſure 
with them, until. the Sounds arrive at 
_ the Ear, Now the Chords being ſup- 
poſed to be equal in all reſpects; it 
follows, that their Vibrations mult be 
Ly ON Sd i el er 
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 alfo equal, and conſequently move in 
the ſame Meaſure, joyning and uni- 
ting in every Courſe and Recourſe, 
and keeping ſtill the ſame Equality, 
and Mixture of Motions of the String, 
and in the Medium. Therefore the 
Habitude of theſe two Strings is called 
Uniſon, and is fo perte&tly Conſo- 
nant, that it is an Identity of Tune, 
there being no Interval or Space be. 
tween them. And the Ear can hard- 
ly judge, whether the Sound be made 
by two Strings, or by one. 

- But Conſonancy is more properly 
conſidered, as an Interval, or Space 
between Tones of different Acuteneſs 
or Gravity. And amongft them, the 
moſt perfect is that which comes near- 
eſt to Uniſon, (I do not mean hbetwixt 
which there 1s the | leaſt Difference of. 
| Interval : but, in whoſe Motions there 
is the greateſt Mixture and Agreement 
next to Uniſon: ) The Motions of two 
Uniſons are in Ration of Þ to 1, or 
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of Equality. -The' next Ration 1n 
whole Numbers is; 2'to. 1; Duple, 
_. Divide a-Monochord in. two:Equal 
parts, half. the Length compared to 
the whole, being in Subduple Ration | 
will make; double Vibrations, making 
two. Reconrſes - in the: ſame --time 
- that. the other makes 'one,. and ſo.uni- 
ting and\mixing alternately, i. e- eve- 
ry other Motion. Then comparing 
the: Sounds: of theſe two, : and: the: half 
will: be found to ſound an Oftave-to 
the. whole Chord. Now the Octave 
( aſcending from the Uniſon ) being 
- thus. found and fixed to be in duple 
Proportion of Vibrations, -and ſubdu- 
ple of Length; conſequently the Pro- 
portions of all other Incervals are caſt. 
ly found our. 
They are found out cby cefolvings or 
dividing - the Octave into the mean - 
Rations-: which are\ contained in it. 
Euclid, in his Se&io Canonis, 'Theorem. 6. 
&ives two Demonſtrations to prove, 
LG R that 
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that Duple Ration contains, and is 
compoſed of the two nextRations, viz; 
Seſquialtera and Seſquitertia. There: 
fore an Octave' which 18 in Duple Ra- 
tion-2-tO 1 is divided Into, and com- 
poſed of a Filth, whole Ration is found 


to-:be Seſquialtera 3 to'2; and a 
Fourth, whoſe Ration 1s: Seſquitertia 
| 4to3. In like: manner, 'Seſquialtera 
 ts:compoſed of Seſquiquarta.and Seſ- 
quiquinta. 'That © 1s; a Fitch 2t0.-2 


may be divided into a Third Major 5 


to-4, and a Third Minor-6 to:5 ; exc. 


view of the Mean Rations; - which 


may be-contained in any Ration o1- 


ven, by transferring the'Prime or Ra- 
dical Numbers of the given Ration in- 


to greater Numbers of the {ame Ra- 
tion, as 2to1-into4toz, or. 6 to 


2, &c. which have the ſame Ration 
of Duple. "Again, . 3 to2into 6 to. 
4; which is {till: Seſquialtera.. Now: | 


in 4 to 2, theMediery is.3.  Sothat 
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'4to 3 and 3 to 2 are comprehended | 
in 4:0 2 ; thatis, a Fourthand a Fifth 
 are-comprehended in an Eighth. In 
6:to 4 the Mediety is 5, ſo 6 to 4 
contains 6 to 5 and 5to4; 1.& 4 
Fifth contains the 2 Thirds. Let 6 
to. 3 be the Octave, and- it contains 
Gto 5 Third leſs; 5'to..4i Third Ma: 
jor, 'and 4 to 3, 4 Fourth; -and'hath 
two Medieties, 5 arid 4. Of this. 1. 
ſhall ſay more in the next Chaptef. 
 +;:: Theſe Rations expreſstheDifference 
: of Length in ſeveral Strings which 
| make the Concords; and conlequents 
ly:the Difference of their Vibrations: 
Take wo. Strings A B, in-all other. 
| Reſpects equal, - and compare - their 
Lengths, which if equal, make Uni: . 
| fon: or. the ſame Tine. ' "If A be dou- 
ble in Length to'B, i.e 2 to 1, the 
| Vibrations of B will be duple'to thoſe 
of: A, arid* unite alcernarely, -viz,- at” 
every Courſe, croffing at the Recoutfe, 
and give the Sound of ati Oftave to' A; 


—  — 


If the. Length -, A be to that of B 


as 3 to 2, and conſequently the Vi- 
brations as 2 to 3, their Sounds will 


conſort in a Fifth, and their Motions * 


unite after every . ſecond Recourle, . e. 
at every other or third Courſe. 


It A:toB, beas 4 to 3, they ſound 


a Fourth, chair Motions uniting aſter 
every third Recourle, Vi; at hed 
fourth Courſe. 

If AtoB, be as 5 to 4, they ſand 
2 Ditone, or third Major, and unite 


after every fourth Recourſe, 3.e. eve- 
ry fifth 1+sCourſe. - 


If AtoB, be as 6ts 65 they ſound 


A Trihemitone, or Third Minor, uni- © 
ting after every fifth Recourſe, at &- - 


very 11 ſixth Courſe. - / 


Thus by the Foglnna of is be- 


ing mixed-and united, the Harmony 
_ of joyned Concords: is found ſo: very 


Fi and pleaſing ; the Remoter be-_ 


ing alſo combined by their Relation 


to: other Concords beſides'the Uniſon. * 


# 
= 


] 
| | 
| 


= "* Thos ; 
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"The greater:Sixth, 5 'to';3, is within the 
Gompals:of 'Rations between '1- and'6; 
but, Þ-oonfeſs, the leſſer: Sixth; 8to I 
Is: beyond.) 1t:;-bur -i5rhe* Coriipleiens 
of *6 to 5itoilan'© Octave, and+ mikes-a 
better: ' Concord. by? its Combinarions 
with the :Odtave;: and? Fourth frotf the 
Uniſoi ; ; "Having! the Relition of "Third 
Minor t6' Orie; and of a Third Major tO 
the/ Other, and. their” 'Motioris © uniting 


accordingly: And: the Sixth Maj or hath 
the. lame** Rivdiitage!" 2 Of thels 'Com- 


binatious I ſhall have - '6ccaſi 10n* to ſay 

ſomewhat” *more , "alter $ [3 have Trade 

the-Subje&t in hahng As plain 2s I: Can. / 
I A the* '©ollating' of &we"'e- 


veral Strings, re. Expreſs. the Conſort 


which- lis" made- -by - them; - bur. other: 
wiſe,” "theſe Ritions are mofe  cerfain- | 
ly un” upon the Mealiires offa Mo: 


nochordy;.taken, by bring applied tothe. 
Section: aff a Canon,*br-a Rule: of: the 


: Srrings! Jengeh divided-inito. Pants; "ASQC- 
calionaequires”' becaule there is no need 
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ſo often. to repeat Cateris /paribus, as is 
when ſeveral Strings are collated; And 
if you take -the.Rations as! -Fra&tions, 
It. Gill be. more eaſie to-meaſute.out- the 
given. Parts. of .a.Monochord; or >ſin- 
gle, String exrended. on an, Infrumenss 
Thoſe 'parts of: the String divided by-a 
| Moveable Bridge or. | Fret-; put . unde ; 
and: made .to ſound; Thar Sound, ju: 
lated .ro the Sound. of the. Whole, will 
give.the Interval ſought after. | -, Ex. FEW 
of the Chord, gives.. an Eighth, give 
a-Fifth, > ſound . a . Fourth, « ſound E) 
Third Major, 5 2 Third Mz wor, 3.4 Sixth 
Major, a Sixth Minor ; Now. we thus 
expreſs theſe Concords. | 
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I ſaid, dint all Concords are in Ra 2 
tions within the Number Six; and 
I may add, that all Rations within the 
Number Six, are Concords : Of which, 
take the following Scheme. 


6 twt5 3d Mizor. j4 to 3. 4th j6 3d [ron ; 
to 4 5th _ to 2 - 8th 4 3d Mayor.” | 
to 3 8th to-T 15th 3 4th. 
to 2 1ath oy 5th 
ton 1 Sth . 3 to 2 5th 
- {| rto.zx 12ath 
5 to 4 ' 3d Mejor. 2 to x 8th 
| to'3 6th Major. |— 
bo 2. ioth Major. 
__to 1 17th Major. ; 


All that are Concords t to the Uni. 
| ſon, are alſo Concords to the Octave, 
And all thar are Diſcords to the Uni- 
ſon, are Diſcords to the QRave. . And 
ſome of the Intermediate Concords, - | 
are Concords one to another ;- as the 
_ two Thirdstothe Fifth, and the Fourth 
| to the twoSixths. So thar the Uniſon, * 
-* Third, Fifth,” and' Octave ; or the U- _ 
 _niloy, Fourth Sixth, and Octave, may | 
en F 4 "be 


"Es 


be ſounded pogather to > make 2 com- 
plear Cloſe of Harmony :*I-do not 
mean: a Cloſe to Conclude with, for 
the Plagal 1 is not ſuch; but a complear 
Cloſe, as It 4Hcldes all Concords 
; within the  Compals of. Diapaſon: 
A Scheme of Fen I have ſet :down 
at. thei Eqd. of the foregoing Staff of 
fve Lines; which containeth the Notes; 
by which che aforeſaid Concords are 
\expreſſed. The former two which afſ- 
cend from the Uniſon,Gamut by Third 
Major ( or Minor ) and Fifth, up to the' | 
Octave ; are uſually called Ahentick, 
as relating principally- to-the Uniſon, 
and beſt ſatisfying the Ear to reſt upon : 
The other two, which aſcend by the 
Fonrth and Sixth Minor, (or Major) up 
to the ſame Oftaye, are called Flags): 
as more combining with the Octave, 
ſeeming to require a more proper. baſe 
Note,vf.-an Eighth below the Fourth, 
and therefore not making a good con: + 
cludig. Cloſe : : And on the continual 
| | bg 
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ſhifring theſe, or often changing them, 

depends the Variety of Harmony ( as 
far as Conſonancy.reacheth, which is 
bur as the Body of Muſick) in all Con- 
trapundt - chiefly, but indeed: in all 
Kinds of Compoſition. I do not ex- 
clude a Sprinkling,'of Diſcords ; nor 
here medle with Ayr, Meaſure, and 

Rychmus,; which are the Soul and Spi- 
rit of Muſick, and giye it ſo great a 
commanding . Power, The Plagal - 
Moods. deſcend/by. the ſame Intervals, 
by which the Authearick aſcend ; which 
is by Thirds. and Fifths; and the Au- 
thentick deſcend the ſame by which 

' thePlagal aſcend, viz; by Fourths and 
Sixths; one chiefly relating to the Uni- 
{on, - the other to the Octave, 

-_ Bur that, for which I deſcribed theſe 
full Cloſes, was chiefly, to give. ( as I 
promis'd') a larger account of the be- 

| fore-mentioned Combinations of Con- 

cords; which Jincreaſe the: Conſonan- 
cies of cach Note, and make a Won: 

nn 
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 derfull Variegation and Delighttulneſs 
of the Harmony. 
Caſt your Eye upon the Firſt of them 
in the Authentick Scale; you will ſee 
that Bm hath 3 Relations of Conſo- © 
nnacy, viz, To the Uniſon, or given 
Note'G; tothe Fifth,and to the Octave : 
' To theUniſon as a Third Minor ; tothe 
Fifth as a Third Major ; to the Octave 
Sixth Major ; ſo that irs Motions joyn 
after every fifth Recourlſe, 4. e. at every 
f1xth Courſe, with the Uniſon ; every 
fifth wich the Diapente or Fifth; every 
{xth Courſe with the Octave. Then 
conſider the Diapente, D ſol re, as a 
Fifth to the Uniſon, it joyns with ir 
_ every third Courſe, and as a Fourth 
to the Octave, they joyn every Fourth 
Courſe. Then, the Octave with the 
Uniſon, joyns after every ſecond Vi- 
 bration, 4. e./ at every Courſe, 
| . Now take a Review of the Variety 
off Conſonancies in thele - four Notes. - 
Here are mixed together in one Con- 
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ſort the Rations of 2 to 1, 3 to2,4to 3, 
5 tO 4, 6:to 5, .5.tO Z- And juſt lo. 
It 1s in-the.: other Cloſes, only changing 
| alternately. the SIXTNS, - +> 1. _ 
You: may, ſee, here, within the Space 
of three Intervals from - the Unilon , 
Viz, 3d, 5th, and. 8h; what a Con- 
courſe. there is of . Conſonant. Rations, 
to Variegate and , give ( as it were) a 
pleaſant Purling to the Harmony with: 
in that Space. For now, all this Va- 
riety. is: formed within one Syſtem of 
Diapaſon , juſtly bearing that Name. 
But then, think what it will be, when 
the remote Compounded Concords are-: 
joyned to. them; as when we make a 
full Cloſe with both Hands upon an 
Organ, or Harpſichord, or when the 
higher Part of a Conſort of Muſick is 
reconciled to the lower, by the middle 
Parts; viz, the Treble to the Baſe, 
by the Mean and Tenor : And all 
this, refreſhed by_the Interchangings 
made between the Plagal and Authen- 


tick 


NE 
tick Moods. Add to all this, the In- 
finite Variety of - Movement of ſome 
Parts, through all Spaces, while fome 
Part moves {lowly :' And: (as inFuges ) 
one part chaſing and ipurſuing another. 
 Fhe:whole Reaſon of Conſonancy, 
being fotinded upon-the Mixture, and 
 Unicing' of the Vibrating Motions of ſe- 
veral Chords or ſounding Bodies ;' it 
is fir, it ſhould here be'berrer explained 
and confirm'd. Thar their Mixtures 
accord to their Rations, it 1s caſte to' be 
computed: But it may 'be repreſented 
ee a od i a. wh 
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Let V V be a Chord, and ſtand for 
the Uniſon: Let OO be a Chord half 
ſo long, which will be an Otave to the 
Uniſon; and the Vibrations double : 
Then I ſay; they will alternately, 5. e. 
at every other Vibration unite: Let 
from A to B, be the Courſe of the Yi- 
bration, and from B to A the Recoutſe, 
Obſerving by the way, that ( in rela- 
tion to the Figures mentioned in this 
Paragraph and the next, as alſo in the 
former Diagram of the Pendulum,Cap. 
2. pag. 9.) When I ſay, .| from B to 
A } and, | overtakes V, in A, exc. } 
I do there indeavour to expreſs the mar- 
ter brief and- perlpicuous, without per- 
 plexing the Figures with many Lines z 
and avoiding the Incumbrance of ſo 
. many Cautions, whereby to diſtra& 
the:Reader : Yet I muſt ways be un- 
derſtood to'acknowledge the continual 
Decreaſe of theRange of Vibrations be- 
_ tweet A-and B, while the Motion"con- 
EE oo eo. 00G. 
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tinues; and by A-and B, mean only 
the'Extremities of theRange ofall choſe 
Vibrations, borh the Firſt greateſt, and 

_ alſo the Succeſſive leſſened, and gra- 

dually contracted Extremities of their. 
Range, And the following Demon- 
ftration proceeds-and holds equally in 
both, being| applied to the Velocity, of | 
Recoutſes, and not to the Compals of 
their Range, which is not at all here 
conſidered. Such a kind of Equity, I 
mult {omerimes - in.other- parts of this 
Diſcourſe, beg of the Candid: Reader; 
To proceed therefore, I ſay, whilſt V 
being ſtruck, makes his Courle from A 

. to. B*; O: (ſtruck likewiſe). will have 
his Courſe from'A toB, and Recourſe 
from. BtoA.. Next, whilſt V makes 
Recourſe from B-to A; O is-making 
its Courſe contrary, from A to B, but 
recourſeth: and: overtakes V in A, and + 

then: they are-united in A, and begin | 

their Courſe together. ' So; you fee, 

that the Vibrations of Diapaſon wm 

| alter- 


Rs 
alternately, joyning at.every Courſe of 
che. Uniſon, "mn OY at the Re- 
courſe. 

Thus alſo Diapente or Fiſch having | 
the Ration' of 3 to 2,. unites in. like 
manner- at every third Courſe of: the 
Uniſon. | Let the Chord:D D be Dia- 

| pente to the Uniſon V;: whilſt V conr- 
ſeth from A to B;. the Chord D 
courſeth from A.to B; 'and. makes half 
his Recourſe as far as ©; 4. e. 3. to'2, 
Whilſt V. recourſeth from'B to A;-D 


paſſeth from C to A;--and. back from 
A toB. Whilt V ori: againfrom 
A toB, D paſſerh fron B'to A, and 


back to C. . Whilſt V-reconrfethlions 
Bro A;-D paſlcth from C to B, and 
back to A: And then they unite in-A, 
beginning their Courles” together, at 
every third Courſe of V- In likeman- 

_ ner the. reſt -of the Concords unite; at 
the 4th, 5th, 6th Couple, accord-- 
ing to their Rations, as -might this 
lame, way. be ſhewn; bur it would take 


up Y 


A 
up roo much room, and is needleſs 3 
being made evident enough from theſe 
Examples already given. = 
Thus far the Rates and Meaſures 
of Conſonance lead us on, and give | 
us the true and demonſtrable grounds 
of Harmony :- But ſtill-it is not com- 

| pleat without Diſcords and Degrees (of 
which I ſhall treat in.another Chapter) 
intermixed with the Concords, to give 
them a Foyl, and' fer them off the. 
better. For, (to uſe a homely-reſem- 
blance) That our Food, taken alone, 
though proper, and wholſome, and 
natural, may not cloy the Palate; and 
abate the Appetite ; the Cook finds 

ſuch kinds and varieties: of Sawce, as 

| quicken and pleaſe the Palate, and 
ſharpen the Appetite, though not feed 
the Stomach : As Vinegar, Muſtard, 
Pepper, &c, which nouriſh-not,- nor 
are taken alone, but carry down the 
Nouriſhment with better Reliſh, and. 
allift it in Digeſtion. - So the Practical | 
TE En Maſters 


U ' 
Maſters and Skilful Compoſers make 
uſe of Diſcords, judiciouſly taken, to 
reliſh che Conſort, and make the 
Concords arrive much {weeter at the 
Ear, in all ſorts of Deſcant , but my 
Frequently 1 in Cadence to a Cloſe. 
all which, the chief regard is to by 
had to hr the Ear may expect in 
the Condudt of the Compoſition, and 
mult be performed with Moderation 
and Judgment ; which I now only 


mention, not intending to treat. of 


Compoſing, which is out of my De- 
ſign and Sphear, and would be too 
large; but my deſign is, to make theſe 
Grounds as plain as I can, thereby to 
gratifie thoſe, whoſe Philoſophical 
Learning, without previous Skill in 
Muſick, "will calily render them capa- 
ble- of this Theory : And alſo, thoſe 
Maſters in PraQtick Muſick, 56d Lo- 
vers. of it, who, though wanting Phi- | 
loſophy, par: 56 Latin and other For- | 
reign. Tongues, to read better Au- 


thors ; 


— 


Ld 
thors; yer, by the help of their know- 
ledge in Muſick, may attain to under- 
ſtand. the depth of the: Grounds and 
Reaſons of Harmony, for whoſe ſakes 
it is done in this. Language. 

I ſhall conclude this Chapter wah 
ſome Remarks, concerning the Names 
given to the ſeveral Concordsi:.'We 
call them Third, , Fourth, - Fifth, Sixth, 
and Big bth. Ofthels, the Third: 5 being 
Two, ST Sixth.s. being. alſo Two, 
want better diſtinguiſhing; Names: 
| To call them Flat and Sharp Thirds, 

and Flat and Sharp Sixths 15 not cnouph, 
and lies under 2 miſtake ; I mean, 
Ir 1s not. a ſufficient Piſtin&tion; to 
call the greater Third and Sixth, Sharp 
Third, and Sharp Sixth ; and ihe. lef- 
ſer, Flat. "They are fo, ed. ina- 
ſcending from the Us - but in .de- 
(cending they are contrary ; for to the 
Octave, that greater Sixth is a. leſſer 
Fhird, and the greater: Third is-a Jef: 
_ ter Sixth) which lefler Third and Sixth 


G g_- cannot 


: | $0 | _ 
cannot well be called Flat, being in a 
Sharp Key ; Flat and Sharp therefore 
do not well diſtinguiſh them'in Gene- | 
ral, The leſſer Third from the Otave 
being ſharp, and the greater Sixth 
flat, So, from the Fifth defcending_ 
by: Thirds, if the Firſt be a Minor 
Third, it is Sharp, and the other be- 
ing-a'Major Third, cannot be faid to 
be'Flate ooo ce, Es | 
.-- The other Diſtin&tion- of them, _ 
viz, by Major and Minor, is more pro- | 
per, and does well expreſs which of 
them we mean. Bur ſtill, the common 
and confuſed name of 'Third, if the 
Diſtinction of Major and Mmor be not 
always well remembred, is apt to 
| draw young Practitioners, who do not 
well conſider, into another Errour: 
1 would therefore call the greater _ 
Third' (as the Greeks do) Ditone, 4. e. 
of two whole Tones; and the Third 
Minor, Tribemitone, or Seſquitone, as _ 
conſiſting of three half Tones, (or ra- | 
EE -— _ as 


ther of a Tone and half a Tone) 
And this would. avoid the mentioned 
| Errour which 1 am going to. deſcribe.” 
It is Rule in compoling ( Conſort” 
Muſick, that ic is not lawful to'make a © 
Movement of two Uniſons, or two 
Eights, ortwo Fifths'together ; nor-of- 
two Fourths, unleſs made oood by the 
addition of Thirds in "another Part : 
But we may move. as many Thirds 


or Sixths together as we-pleaſe. Which 
laſt is falſe, if we'keep to the" ſame. 


ſort of Thirds  and--Sixths; for” the 
two 'Thirds differ-- "one © from ano-. 
ther in like manner: as the Fourth *dif- 
 fers: from the Fifth;* For | in the Gre 
manner. as:the Eighth* * is. divided into 
a Fifth: and Fourth: fo) Ba Fifth 1 intoa 
3d Major- and 24 Mi nor. New*Gall. 
theriiby their right: riames,” -and, Thy, 
it- is- NOt lawful to! rake: a Movement 
of as : many Ditones, or - of - as many 
Seſquitones as. you pleaſe; * and: there- 
fore when: you take the: liberty ſpoken. 


= 'G 3 — 


of, under the general names of Thirds, - 
ir will be found, that you mix Ditones | 
and Trihemitones, and ſo are not con- 
cerned in the aforeſaid Rule ; and fo 
the Movements of Sixths will. be made. 
with mixture and interchanges of 6th 
Major and 6th Mi ior, which is fake e-. 
agugh. 


. Yet, pb! conlels there iS lied more: 


No RAR is Ro in 4; Lan 
Movement: of .T-hirds, to make: one 
Movement by. wwo. Thibeviitans] koge- 
ther. in ' every. Fourth, and: Fifth; or 
Fourth disjundt: Thar is, twice in Dia: 
paſon, or, at leaſt, in two Fiſths ; as 


in Gamut Key. proper. The natural 
Aſcent will be, "Ut Re Mi Fa Sol La: 


Now, to theſe join Thirds in Natural 
Aſcent, and they will be, M3 Fa Sol La 
FaSel. Fang mn] And thus/it will 

_ 0 
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bein other Cliffs, bur. with ſome _va- 
riation, according to the place of the 
Hemitone.... Here Shed and Ty: are 
two Tribemitones ſucceeding one ano- 
ther, and you cannot well alter them 
without diſordering, the Aſcent, and 
difturbing, the Harmony ; becaule, 
where there. is a Hemitone, the Tone 
below joined to it, makes a Trihemi- 
tone, and the next T'one above it, Join- 

ed ro'it,, makes the ſame. "Thus\you 
ſee the neceſſity of moving two-Trihe- 
mitones together, twice :in Diapaſon, or 
a 9th, in progreſſion 'of Thirds, in 
Diatonic Harmony , . bur! you cannot 
well gofurther. _ |; TEETH En 
Now, there is Reaſon, why two Tri- 
hemitones will better bear it, becauſe of 
their different Relations, . by which 
one Tribemitone is better diſtinguiſhed 
trom another, than -one Octave, or 
- one Fifth, or one Fourth from -ano- 
the: -::. IS 


- 


\ 


© Fa In 


In a third Minor, which hath two 
Degrees or Intervals, conſiſting of a 
Tone and Hemitone, the Hemitone may 
be placed either in the lower Space, 
and then generally is united to his 3d 
Major (which makes the Complement 
of.it-to a Fifth) downward, and 
makes a ſharp Key ; or elſe it may be 
placed in the upper Space, and then 
generally takes his 3d Major above; to 
make up the 5th upward;' and con- 

 ſtieutea Flat Key. And thus'a "Tritone 
is avoided both ways.” I fay, if the 
Hemitone, in the 4d Minor. be below, 
then'the 3d Major lies below it, and he 
Airis ſharp. if the Hemitonrbe above, 
then-the 3d Major lies above, and the 
Air is Flat. . :And thus. this two Me - 
7or Thirds joined in conſequence of 
Movement, are differenced i in their Re- 
lations, conſequent to the place of the 
 Hemitone ; which variety takes off all 
Nauoulls from the Movement, 
- and renders it ſweet and pleaſant. 


You 


You cannot ſo well and regularly 
make a Movement of Ditones, though 
It may be done ſometimes, once or 
twice, or more, in a Bearing Paſlage 
(in like manner as you may ſometimes 
ule Diſcords ) to give, after a little 
grating, a better. Reliſh. The Skil- 
tul Artiſt may-go farther in the uſe _ 
of Thirds and Diſcords, than .is ordi- 
narily allowed. | 


_ I mightenlarge this Chapter, by ſetting 
down Examples of the Lawful and Unlaw-' 
ful Movements of Thirds' Major and Minor, 
and of the Uſe of Diſcords ; but; as I faid 
before, my deſign 1s not to treat of Com- 
poſition : However you may caſt your Eye 
upon theſe following Inſtances; and your 
own Obſervation from the beſt Maſters will 
furniſh you with the reſt. | 

_Lawful Movement -- Unlawful Movement 

| of Thirds, Mixed.  -_ of Thirds Major. 
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That the Reader may- not incurr any Mi- 


ſtake or Confuſion, by ſeveral Names of 
the ame Intervals, 1 have here ſet-them 


down together, with their Rations, 


8d: SRD 
7th. Major. 
7th. Minor. 


6th. Mznor. 

5th. 5 

ku Falſe (in de- 
fect. 

4th. Falſe (in EX= 

| cels.) 

4th. | 

ze Major. 


[ 


3 3d; Minor. 
| 


-24. Maj. orWhole 
- . Note Major..: :- 


k 24d. Men. orWhole 


note Minor. 


2d. Leaſt, or Half- 
- Note Greater. - 


Half note Leſs. 


Dificrence be- 
. tween Tone. 


- Major & Tone”. 
. Minor. 


- Coma. 


 Oftave, Diapaſon. :- 


'Heptachord Major, 


*:* Heptachord Minor, 


Hexachord Major... 
Hexachord Minor: 


. Diapente. Paachord... 


| Semidiapente. 


Trione, | 
Diateſſaron, Tetra chord, 


Ditone. 
Seſquitone. | 
i oh 


Semulitone. - . 


*ETone ; Major.. a 


Is Minor: 


s Chromatic, 
Diefis Major. 


Dieſts Minor. 


Quarter Norte: / Dicks Enharmonic. oy 


Cl. AA : Py: Care 
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ention + Dicks-wihour DiſtinQion' » 


—_ 4 


4 > Da ac a0" + 


PR_ OI REINER: 


mean Diefis Minor, or Enharmonic : ' and when: I fo 
mention Comma ; I mean Comma Majus, or Sctuſnn: 


I 


% 


I- ſhould next treat of Diſcords, but 
becauſe there will intervene- ſo- much 
uſe of Calculation, it is needful that 
( before | Uo further ) 1 premiſe ſome | 
account of Proportion in General, and | 
apply. it to Harmony. 


of Prorions and Oy fo en 


Hereas it hath been faid be- 

BW AY fore, That Harmonick Bo- 
dies and Motions fall under Nu- 
merical Calculations, and the Rati- 
ons -of Concords have been already 
aſlign'd : It may ſeem neceſlary here 


(before we proceed to ſpeak of Dil. 
cords) to. ſhew the manner- how to 
calculate the Proportions appertaining 
to Harmonick Sounds : And for this, 
I ſhall better prepare the Reader, by 
premiſing ſomething concerning Pro- 
portion in General. 

| We may compare (i. e. amongſt 
themſelves) either (1.) Magnitudes, ({o 
they be of the ſame kind ;) Or (2.) 
the Gravitations, Motions, Pelocities, 
Durations, 


Durations, SHA &c. * Gol thence a- 
riſing ; or further, if you pleaſe, the 
Numbers themſelves, by which | the 
things Compared, are Explicated. And 
if theſe Thall be Unequal, we may 
then conſider, either, Firſt, How much 
one of them Exceeds the other ; or Se- 
condly, After what manner one of them 
Nang, related to the other, as .to the 

Quotient of the Antecedent (or former | 
Term). divided by the Conſequent (or 
latter Term:) Which Quotient. doth. 
Expound, Denominate, or ſhew, how 
many times, or how much of a time, 
' or times, one of them doth contain 
the other. And this by the Greeks is 
called X5yG., Ratio; as they are wont 
to call the Similitude, or Equality of 
Ratio's, dv2Aoy{z, - Analogie, Proportion, 
mw Proportiondlity, But Cuſtome, and 
the Senſe - aſſiſting, will waa pk any 


over-curious Application of thele 
Terms unneceſſary. 


— — —_— wo 


From 


From theſe two Conſiderations laſt 
mention'd, there are wont to be de- 
| duced three ſorts of Proportion, Arith- 
metical, Geometrical, and a mixt Pro- 
portion, reſulting from theſe Iwo, cal- 
| led Harmonical. fp 

i. Arithmetical, When three or more 
| Numbers in Progreſſion, have the. 
ſame Difference ; 'as, 2, 4, 6, 8, Cc. 
or iontinned,, AS 2, 4 fo 6 
16, 18, L 

2 Geometrical, When three or more _ 
' Numbers have. the. ſame Ration ; as 
2, 4, $3.16, 32; .0r Diſcontinued , 

2> 43 64, þ - MH 
_  Laſth, Harmonical, ( partaking of 
both the other ) When three Numbers 
are ſo ordered, that there be the ſame 
Ration of- the Greateſt to the Leaſt; 
2s there is of the Difference of the 
two Greater, to the Difference of the 
| two leſs Numbers. As in theſe three 
Terms; 3, 4, 6 ;.the Ration of -6 
tz (being dis. grace and leaſt 
| Terms) 
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Terms) is Duple. So is 2, the Diffe- 
rence of 6 and 4 (the. two. greater 
Numbers) to 1. the Difference of 4 
and 3 (the two:leſs Numbers) Duple 
alſo. This is Proportion Harmoni- 
cal, which Diapaſon 6 to-3, bears to 
Diapente 6. to 4, and Diareflaron 4 
tO 3; as its mean Proportionals. 
| Now for the kinds of Rations moſt 
Properly ſo called ; i. e. Geometrical ; 
firſt obſerve, 'that in all. Rations, the 
former Term .or Number. (whether 
greater or leſs) is always called the An-. 
tecedent ; and the other following 
| Number, is called the Conſequent. 
If therefore the Antecedent be the 
greater Term ; then the: Ration 1s et - 
ther Multiplex, Superparticular,. Super- 
partient,, or (what is compounded of 
_ theſe) Multiplex Superparticular , or 
Multiplex Superpartient. 
1. Multiplex', as Duple, 4 to 2; 
Triple, 6 to 2 ;- Quadruple, 8 to-2. 


2e Saper- 


2. Superparticular ; as 3 to 2, 4 
to 3, 5 to 4; Exceeding but by one 
aliquot part, and in'their. Radical, or 
leaſk Numbers, always but by one; 

and theſe Rations are termed Seſquial- 
tera, Seſquitertia, (or Supertertia) Se- 
quiquarta (or Superquarta) &c. Note, 
chat Numbers exceeding more than 
by one, and but by one aliquot part, 
may yet be Superparticular, if they be 
not expreſſed in their - Radical, 1. e. 
leaſt Numbers; as 12 to 8: hath the 
ſameRation as 3 to-2 ; t. e. Superpar- 
ticular ; though it ſeem not ſo, till it be 
reduced by the greateſt Common Diyi- 
ſor to its Radical Numbers 3 to 2. And 
the Common Diviior (1. e. the Num- 
ber by which beth the Terms may ſe- 
_verally be divided)..is often the, Diffe- 
rence between the .cwo Numbers ; as 
1n 12 to 8, the Difference is 4, which 
is the Common. Diviſor. Divide 1 2 
"by . 4, the Quotient is 3 ; Divide 8 
by 4, the Quotient 2 ; fo the Radical 
- is 


be 2. 

1s 3 to 2. Thus allo 15 to 0, di. 

' vided by the difference 5, Hives 3 
ro 2; yetin 16to 10, 2 is the com: 
mon Diviſor, and gives 8 to 5; be- 
Ing Onperpartient. But in all Ouperpar- 
ticular Rations, whoſe Terms are thus 
made larger by Feng, Maopy: 
the Difference between the Terms is 
| always the greateſt common Diviſor ; 
as in the foregoing Examples. 

The Third kind of Ration, 1S $u- 
perpartient, exceeding by more than 

One; as5 to 3 which 1s called, S4- 

| perbipartiens Tertias (or Tria) contain- 
ing 3 and 2; 8 to 5, Supertripartiens 
Quintas, 5 and 4. 

The Fourth is Maltplex Superparti- 
cular, as 9 to 4,, which is Duple, and 
Seſadiquarta ; 1410-4 which 3 is TTi- 
ple, and Seſquiquarta. 

'The Fifth and laſt is Multiplex Sa- 
perpartient, as- 11 to 4; Duple, and 
Supertripartiens Quartds. 


H When 


par fo). CFC. 2 to 2 is Dink 2 to 


A. 1S. Subduple. 4 to 3 1s Seſquitertia; 


: to 4 is Subſeſquitertia; 5 to 3 is 
Superbipartiens Tertias ; 2.to. 5 IS Sub- 


ſuperbipartiens Tertias, oe. 

This ſhort account of Pro ortion. 
was necellary, becauſe almoſt all the 
Philolophy of Harmony conſiſts\ in 
Rations, Of the Bodies ; Of the Mo-_ 
tions ; el of the Loads of Sound ; 
by FO, Harmony is made, 

And in ſearching, ſtating, and 
comparing the Rations of theſe, there 
is found ſo much Variety, and Cer- 
rainty, and Facility of Calculation, 
that the Contemplation of them may 
ſeem not much leſs delightfnl, than 
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the very hearing the good Mulick 


it ſelf, which ſprings from this Foun- 
tain. And thoſe who: have: already 
an afte&tion for Muſick, cannot bur 
find it improy'd and much inhanſed 
by this pleaſant recreating Chaſe: (as 
I may call it), in the Large Field of 
Harmonic Rations and. Proportions. 
where they. will find, to- their. great 
Pleaſure and Satisfaction, the hidden 
caules of Harmony (hidden to. mor, 
even to Practitioners themſelves) ſo 
amply diſcovered and laid plain be- 
be ny oi oo 
All the Habitudes of Rations. to 
each other, are found by Multiplica- 
tion or Diviſion of their: Terms ; by 
which any Racion is : Added to, ' or 
Subſtracted from another. And there 
may be uſe of Progreſſion ot Rations; - 
or Proportions ; .and of finding a 
Medium, or. Mediety between + the 
Terms of any Ration. - Bur the main 


| Work is done by Addition, -and Sub: 


: 
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kW 
ſtraftion of Rations ; which, though 
they are not performed like Addition 
and Subſtra&tion of Simple Numbers 
in Arithmetick ; .but upon Algebraic | 
Grounds ; yet the Praxis is moſt eaſje. 
+. One Ration is added to another 
' Ration, by Multiplying the rwo An- 
tecedent Terms together, z. e. the An- 
recedent of oneof the Rations, 'by the | 
Antecedent of the other (for the more 
Eaſe, ' they ſhould be reduc'd into their 
leaſt Numbers or Terms). And then 
the -two Conlequent Terms -1n like | 
manner. "The Ration of the Product 
_ of the Antecedents, to that of the Pro- 
duct of the Conſequents, is equal tothe | 
other T'wo added or joined together. 
- Thus (for Example) Add the Ration 
of 8to6; 1. e. (in Radical Numbers) | 
| 4to 3, to the Ration of-12 to 10; 
7, 2:66.10 F:; [the Product E- 
will: be 24-and 15; te. 8 4'1-3- 
ro5 ; You may ſet them thus, 6_1 5 
and multiply 4 by 6, they 24 75: 
pm make 
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6 re 24, Which ſet at the SE, 
then multiply 2 by 5, they make 15 
which Re No nker Ty you have 
24 tO 15; which is a Ration com- | 
pounded of the other two, and Equal 
to them both. Reduce theſe Products, 
24 and (1 5, to their leaſt Radical 
Numbers, which is, by dividing as 
far as you can find a Common Divi- 
for to them both (which is here done 
by 3) and that brings them to the 
Ration of 8 to 5; By this you ee, 
that a Third Minor, 6 to. 5 ; added to 
a Fourth, 4 to 3 ; makes a Sixth Mz- 
nor, 8 to 5. It more Rations areto 
be added, ſer them all under cach 
other, and multiply the firſt Antece- 
dent by the Second, and thar Product 
by the Third ; and- again, that Pro- 
du&t by the Fourth, and fo on; and 
in like manner the Conſequents 

_ This Operation depends upon the 
Fitch Propoſition of' the Eighth Book 
of Euclid; where He ſhews, Thar the 

nnd H 3 Ration 


Ration of plain Numbers is compound” . 
ed of their ſides. See theſe Diagrams. 


3, 


ies per en cs 
—— —— —— 


Now compound theſe Sides. Take 
for the Anteccdents, 4 the greater Side 
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of the greater Plane, 'and 3 the great- 
er Side of the leſs Plane, ind: they 
multiply' d give 12; then take the 
remaining ewo. Mumben: and 2, 
being the lels Sides of the Planes (! bor 
Conſequents) and they g oive 6. 

the Sides of 4 and 3, and' of 3 Mr : 
compounded ( by multiplying the 
Antecedent Terms by themſelves, and 
the Conſequents by themſelves) gs 


L 2 0 6; { 2 2 (0-1, Which being 


 apply'd, 
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apply'd, amounts to this ; Ratio Se/- 
quialtera, 3 tO 2, added to Ratio Sef- 
quitertia 4. to 33 makes Duple Ration, 
2 tO 1. "Therefore Duapente added to 
 Daateſſaron, makes Diapaſon. ; 

SubſtraRtion of One Ration from a- 
nother greater, is performed in like 
manner, by Multiplying the [Lerms ; 
but this: is done not Laterally, as in:Ad- 
dition, but Croſſwiſe ; by Multiplying 
the Antecedenr of the Former (1. e. of 
the Greater) by the Conſequent of the 
Latter, which produceth a new Antece- 
dent ; and the Conſequent of the For: 
mer by the Antecedent of the Latter 3 
wihch gives a new Conſequent. And 
therefore it is uſually done by-an Ob- 
lique Decuſlation of the Lines. For Ex: 
ample, If you would take 6 to. 
5 out of 4to 3, you may let 
them down thus. Then 4. mul- 
tiply'd by 5 makes 20; and 3 
by 6 gives 18, S020to 18; * 
 e. 10t0 9, is theRemain-_ 
, 06 
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der. - That is, Subſtra&t a Third Mc 
nor out of a Fourth, and there will re- 
main a "Tone SEO 

Multiplication of Rations is the 
{ame with their Addition ; only. it 15 
not wont to -be of divers Rations, 
| bur of the ſame, being taken twice, 

thrice, or oftener, as you pleaſe. And. 
as before, in Addition, you added di- 
vers Rations by Multiplying them : 
So here, in Multiplication, you add 
the ſame Ration to it ſelf, after the 
lame manner, viz, by Multiplying 
the Terms of Ap ſame Ratio by them- 
ſelves, 4. e. the Antecedent by it ſelf, 
and the Conſequent by it ſelf ( ho 
in other words is to Multiply che ſame 
by 2) and will, in the Operation, be 
to Square the Ration firſt propounded | 
(or give the Second Ordinal Power ; 
the Ration firlt given being the F i 
Power or Side) And to this Product, 
if the Simple Ration ſhall again be Sh 
ded. (after the lame manner as before ) 


rhe 


6.6 je 

the Aggregate will be the Triple of 
the Ration firſt given ; or the Pro- 
duCt of that Ration Multiply'd by 3 ; 
V/3; the Cube, or Third Ordinal 
Power. Its Biquadrate , or Fourth 
Power, proceeds from Multiplying it. 

Y 4; and ſo ſucceſſively'in order as 

ar as you pleaſe you may. advance: 
the Powers. For inſtance, The Du- 
Ple Ration 2 to 1, being added to it 
ſelf, Dupled, or Multiply'd by 2, 
produceth 4 to 1 (the ' Ration Oua- 
druple) and if to this, the firſt again 

be added (which is equivalent to Mul- 
tiplying that fſazd firſt by 3) there 
will ariſe the Ration O&aple, or 8 to 

1. Whence the Ration 2 to 1, be- 
ing taken for a Root, its Duple 4: 
to 1, will be the Square; its Triple 
$ to 1, the Cubethereof, ec. as hath 
been ſaid above. And to uſe another 
inſtance ; To Duple the Ration of 
3'to 2;. It muſt be thus Squard; 


3 by 3 gives 9; 2 by 2 gives b5+--— : 
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So the Duple or Square of 3 to 2, 
is 9 to 4. Agnes 9 by 3 is 27; 
and 4 by 2 is 8: So the Cubic Rati- 
on of 3. to 2 is 27 tO8, Again, to 
find the Fourth Power, or Biquadrate ; 
(i. e.. Squard Square) 27 by 3 is 81; 
$ by-2 15.:16.;. 50:81 t0.:16 is the.” 
Ration; of 3.to 2 Quadrupled; as 
*ns Dupled by the Square, Tripled by 
by the Cube, ec. To apply this In- 
ſtance'to our preſent purpole ; 3 tO2 
is the Ration of Diapente, or a Fifth 
in Harmony ; - 9 to 4 15 the Ration | 
of twice Diapente, or a Ninth: (viz, _ 
Diapaſon with Tone Major) 27 to $ 
is the Ration of thrice Diapente, or 
three -Fifths ; which is Diapaſon with 
_ Six Mapor of, 13th Major) The 
Ration of 81 to 16 makes four 
- Fifths, 7, e. Di/- diapaſon , with two 
Tones Major ; i.e. a Seventeenth 


Major , and a Comma of $1 to 
80. 


To 


To Divide any Ration, you mult 
take the contrary way ; And by Ex- 
tracting of theſe Roots Reſpedtively , 
Diviſion by their Indices will be per- 
formed. E. gr. To Divide it by 2, 
is tO take the Square Root of it ; by 
3, the Cubic Root ; by 4, the Biqua- 
dratick, exc. Thus to divide 9 to 4, 
by 2 ; The Square Root of 9, 1s J'3 
the Square Root of 4, is 2: Then 3 
ro 2 15 a Ration juſt half ſo much as 

9:10. 4 3: of phe, 
From hence it will. be obvious to 
any to make this Inference ; That Ad- 

dition and Multiplication of Rations 
are (in this Caſe ) one and the ſame 
thing. And theſe Hints will be ſuff- 
_ cient to ſuch as bend-their Thoughts 
to theſe kinds of Speculations,: and no 
great Treſpaſs upon thoſe that do not. 
© The Advantage of proceeding by 
the Ordinal Powers, Square, Cube,Cc, 
( as is before mentioned ), may be ve- 
ry. uſefull where there Is. occaſion of 
et Þ 
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large Progrefſions. As to find ( for 
Example) how many Comma's are 
contained in a Tone Major, or other 
Interval. Let it be, How many arc 
in Diapaſon ; Which muſt be done 
by Mulciplying Comma's; i, e. Ad- 
ding them, till you arrive at a Ration 
Equal to Octave ( if thar be fought ) 
viz,” Duple. ' Or elſe by Dividing the 
Ration of Diapafon, by that of a 
Comma, and finding the Quotient ; 
which may be done by Logarithms. 
And herein I meet with fome Diffe- 
rences' of Calculations. - 
 Merſennus finds, by his Calculation, 
58: Comma's, and ſomewhat more 
in an-Octave. 'Burt the late Nicholas 
Mercator, a Modeſt Perſon, and a 
Learned: and Judicious Mathemarici- 
an; in a'Manuſcript of his , of which 
I have had 'a Sight ; makes this Re- 
mark upon it. I folvendo hoc Proble: 
mate aberrat Merfennus. And He , 
working by the Logarithms, finds ou 
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but 55, and a little moxe. And from 
thence has deduced an Ingenious Inven- 
tion of finding and applying 2 leaſt 
Common Meaſure to all Harmonic 


Intervals; not preciſely palace, but 
very near "oe. | 
Suppoſing a Comma to be :Z caſt 
of Diapaſon ; ; for better Accommo- 
dation rather than according to the 
true Partition + ; which + he calls. an 
Artificial Comma, not exatt; but dif- 
fering from the true Nathiral: Comma 
about + part of a Comma, .and- =. 


Ioon 


of Diapaſon (which is a Diferen 
imperceptible ) Then the Intervals 
within Diapaſon will be meaſured by 
Comma's according tothe! following 
Table. Which you may” prove by 
adding two,'or three, or more of theſe! 
Numbers of Comma's, *to ſee how 
they agree to conſtitute thoſe Inceryals, | 
which they ought' ro make #* q” "and the 
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This I thought fir, on this occaſi- 
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Ipt; 
reater. Term of a 


O | 
nic Rarion to the leſs, 


mm 4 


* 
SO wow ar —_ - . ”þ — — Sa I 
- 


jor 


ajor = 


. 
. - -- _ 


Minor 


Here I: may. a 


Friend , ' to whom He. preſented the | 
that it is indifferent whether 


ſaid Manuſcr 


Semit. Minus 
zemit. Medi: 
Semit. Majus 
Semit. Max. 


Tone Minor : 
Tone Major © 


Intervals 
Comma © 
Diefis 
Semit. 
pare the 


-4 
7a 


— . none 


ads 
greater ; i.e. whether of them you place 
as Antecedent. E,gr. 3 tO 2,0r 2 to 3. 
Becauſe in Harmonics , the proporti- 
ons of Lengths of Chords, and of 
their Vibrations are reciprocal or 
Counter-changed. | As the Length is 
increaſed, ſo the Vibrations are in the 
lame proportion decreaſed ;  &5* 3 con- 
tra. If therefore. ( as in Diapente) the 
length of the Uniſon String be 3, then 
the length (caters paribus) of the String 
which jn aſcent makes Diapente to that 
Uniſon muſt be-2, or ©. Thus the 
Ration of Diapente is 2 to 3 in reſpe& 
of the length of it, compared to the 
length of the Uniſon String. 
Again, the String 2 vibrates thrice, 
In the ſame time thar the String. 2 vi- 
brates twice. And thus the Ration of 
Diapente in _reſpe& of Vibrations.is. 3 
to 2. - So that where you find in Aus 
thors, ſomerimes the, greater Number 
in the. Rations {et before and -made 
the Antecedent , ſometimes Jet after 


and 
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and made the Conſequent; You muſt _ 
-underſtand in the former, the Ration 

_of their Vibrations ; and; in the latter, 
the Ration of their Lengths; which, 
comes all to one. 

' Or you may underſtand the Uni- | 
ſon to be compared to Diapente above 
it , and the Ration of Lengths is 3 to _ 
2; of Vibrations 2 to 3 : or elſe Di- 
apente'to be compared to the Uniſon , 
and then the Ration of Lengths is'2 to 
3 ; of Vibrations 3 to 2. This is true 
In ſingle Rations. Or if one Ration 
be compared to another ;- then the 
two Greater Terms mull: be ranked 
as Antecedents : or otherwile, the two 
Leſs Terms. 

The Difference between A 
tical and Geometrical Proportion is to 
| be well heeded. An Arithmetical 
mean Proportion 1s. that which has 
Equal” difference to the Antecedent 
and Conſequent Terms of thoſe Num- 
bers'to which it-is the Mediety ; and 


4 

13S | 
, ; 

\ 

; 

b 


. Tom 
is found by adding the Terms and ta- 
king half the Sum. Thus between 
9 and 1, which added together make 
1 0, the Mediety 1S 5 ; being EquidiF. 
ferent from 9 and from 1 ; which Dif- 
ference is 4: As 5 exceeds 1 by 4; ſo. 
likewiſe 9 exceeds S by A. = And thus 
in Arithmetical Progreſſion 2, 4, 6, 8; 
where the Difference is onely conf1der- 
ed, there is the ſafne Arithmetical Pro- 
portion between: 2*and 4, 4 and 6, 6 
and 8 ; and berween 2 and 6, and 4. 
and 8. Bur in Geometrical Proport:- 
on where is conſidered, not the Nu- 
merical Difference, but another Habi- ' 
rude of the Terms, viz, How many 
times, or how much of a time, or 
times, one of them doth contain the 
other ( as hath been explained ar large 
in the beginning of this Chapter.) There 
the Mean Proportional is not the ſame 
with Arithmerical, but found another 
_ way; and Equidifterent Progreſiions 

make different Rations, The Rations- 
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( taking them all.in heir leaſt Terms) 
exprefled by lefs Numbers, being grea- 
tex than thoſe of greater Numbers, 
I*mean in Proportions Super-partick- 
lar, exc. Where the Antecedencs are _ 
Greater than the Conlequents: (as on 
the Contrary, where the Antecedents 
are Leſs than the Conſequents, the Ra- 

tio's of Lefs Numbers are Leſs than the 
Ratio's' of Greater,/):: 'Fhe Mediety 
of 9 to 1, is not now 5, but 3; 

3 having the fame Ration to 1, as 9. 
has to 2 (as9 to 2, ſo to 1) Vis, : 
Triple. And {lo in Progreſſion Arith- 
metical; of Terms having the ſame 


Differences; if conſidered Geometrical- | 
ly, the Terms will all be comprehen- 

ded by unequal Rations. The Diffe- 
rences of 2 to 4, 4 to 6, 6to8, are . 
Equal ; "but the Rarions are unequal : + 
210 4 islefs than 4, to 6, and 4 to.6 
leſs than 6 to 8. Ason the Contrary | 
4 to.2,-15 greater than 6to4; and 6 
20/4 greater than 8 2 6, For 40 2. | 
1s | 


TFT 
is Duple; 6 to 4 but Seſquialtera ( one 
and a. half onely, orz3) and 8 to6. is 
no more than Seſqitertia, ( one and 
a Third part, or 4) which thews a con: 
iderable Inequality of their Rations. 
In like manner, 6 to.2 is Triple;.. 8:to. 
4 1s-but Duple; and yer their Differen: 

\ ces Equal.. [Thus the mean Rations 
comprehended in any - greater Rattori 
divided Axithimetically ;-4.:e. by Equal 
Differences ; . are unequal to. one: ano- 
ther conſidered Geometrically. Thus 
2, 3, 4, 5, 6; if you conſider the | 
Numbers, make an/Arithmetical Pro-! 
preſſion: Bur if you conlider the Rari. 
ons of thoſe Numbers, as is aone in 
Harmony, then they are Unequal ; eve- 
ry one being greater or leſs (according 
as you proceed by Aſcent or Deſcent ) 
than the next to it. Thus in this pro- 


greſſion,, 2 to 3 is the greateſt, being 


der z | 

; Z + gether with fl | 

Diapente ; 3 to 4 the next, Diateſſaron 3 9% the fn - IWF 

4to5 {till leſs, viz, Ditone ; 5 ro 6 the {ervl ſhell 
leaſt, being Seſquitone. Op, if youdeſe 31 fn" IM 
4 : 12 _ .... cen 
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cend, 6to 5 leaſt; 5 to 4 next, ec 
Thiel are the in Rations compre- 
hended in theRati6n of 6 to: 2 by which 
Diapaſon cum Diapente, or a 12th, 1s 
divided into the aforeſaid Intervals, 26d 
meaſured by them : viz. as'is'6 to 2, 
( viz; Triple. ) So isthe' Aggregate of | 
all the mean Rations within that Num- 
ber; 6to'5,5 to 4, 4to 3, and 3 
to- L Or6t05; 5'to'2; gr 6to 4, 
4to25 or6to3, 3 to 2. The Ag- 
gregates- of theſe are Equal to 6 to 2, 
VIR- Triple. | 

This is premiſed in order to pro- 


ceed to what' was intimated in the 
for egoing Chapter. 


Taking notice firſt of this procedure, 
: acct to Harmonics; viz. To make _ 
Progreſſion or Dives in Arithmetical _ 
Proportion | in reſpe&t of the Numbers; ' 
burto conſider the things Numbred TY 
cording to their Rations Geometrical. 

- And chus Harmonic ptoportion, is | 
ſzidto be compounded of Arithmertical | 
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and Geometrical, : You .| 
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You may find them all in the Divi- 
ſion of the Syſteme of Diapaſon, into 
Diapente and Diateſſaron, 1. e- 5? and 
4h ; alcendins from the Uniſon. 
It by Diapente firſt, Then by 2, 3, 
4; Arichmerically : If firſt by Diateſſa- 
ron, Then by 2, 4; 6, Harmonically. 
And theſe Rations conſidered Geome- 
trically, in Relation ro Sound ; There 
6 likewiſe found Geometrical Proporti- 
Ons between the Numbers 6, 3, tO 4, 
23 and'6,4, SEE 3 ot LS £ by 
- The Antients therefore owning one- 
ly 8th, 5th,” and 4tb; for Simple'Con- 
{onant Intervals; concluded thenn' all 
within the Numbers-of 12, 9,'8,'6, 
which-contained them all : viz; 12 to 6, 
Diapaſon ;' 1.2 to 8; Diapente; 12 t0'9, 
Diatefſaro1;-9 to Þ; 'T onie. And'which 
ſerved to expreſs thethree Kinds6f Pro- 
 Portion'y viz. Harmonical, between '12 
_to8,and8 tos; Arithmerical, between 
12.10 9, and 9'to'6;7 and Geometrl- | 
cal, berween 12'to 9; and 8ito'6 ; 
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and between 12 to 8, and 9 to 6. 
It was ſaid therefore, That Mercu- 
ris his Lyre was {trung with four. 
Chords, having thoſe Proportions, 6, 
3, 9, 12. Gaſſend. 
_. 1 intimated:thar I would here more 
largely explain that ready and ea- | 
ſie-way of finding and meaſuring the - 
mean Rarions conreined in any of thoſe 
Harmonick Rartions given, by transfer: 
ring them out of their Prime or Radi- 
cal Numbers, into greater Numbers of 
I ſame Rarian: By Dupling (not the | 
Ration, bur:the:Terms of it.;{till contt- 
nuing the ſame Ration) you will-have 
one Medierty : :as-2-to 1 Dupled-js 4 to 
3 and: you -have-3 the Mediety. By | 
alin you. will have two Means ; 2 
LO 1 'Tripled-1 15:6 to 3, containing 3 
Racions;; 6 to 5345-to-4, 4to.3 ; and 
ſo. Nil more, NO you wukpy 
A; As, Firſt, That any-] -Ra- 
rion-Mfaltiples Or $ Sper ar tient ( Or by 
be 8 ; trans: 
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transferring It out of its Radical Num- 
bers made like Superpartient ) contains 
ſo many S uperparticular Rations, as 
there are Units in the Difference be- 
tween the Antecedent and the Conle. | 
quent. Thus in $ to 4 { being 2 to 
| transferred by Quadrupling-) the 
Difference is 4, and it contains 4. S$u- 
perparticular Rations ; Viz; 8 to.7,: 7 
t6, 6t05, and 5 to 4. Where though 
the Progreſſion of Numbers is Arith- 
metical, yet the Proportions of. exceſs 
are Geometrical and Unequal. The 
Superparticular Rations exprelled by leſs 
Numbers, being Greater, as hath been 
{aid, than thoſe that conliſt of Greater 
Numbers; 5 to 4 is-a:Greater Ration 
than 6 tO.5, and 6 to.5 -Greater than 
7to6, and 7 to 6 than 8to7.; as 
2 Fourth part is Greater than a Filth, 
and a Fifth Greater than a Sixth, , v5. 
But in this Inſtance, there are rwo-Ra- 
tons not appertaining to Harmonics:; 
VA 9$to 7, and 7106, + 
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Secondly therefore, you may make 
unequal Steps, and rake none but Har- 
monick Rations, by Selecting Greater 
and fewer iitetemediace Rations, tho' 
{ome of them compoled. of ſeveral Su- 


perparticulars; provided you do not: 
diſcontinue the Rational Progreſſion, 


bur that you repeat {till the laſt Conſe- 
quent, making it the next Antecedent. 
As if you meaſure the Ration-of 8 to 

4, by 8to 6, and6to4; or by 8 tO 
£4 and 5 tO4;7 or by 8 to'6, and 6 
two5, and 5to 4. In theſe three ways 
the Rations are all Harmonical, and are 


reſpectively contained i in, and mike up 


the Ration of 8 to 4, Thus you may 
meaſure, and' divide, and compound 


moſt Harmonick Rations withour you 
Pen. | 


To that End, I ca Hive: my 


Reader to be very perfect; in theRadical 
Numbers, which expreſs: the Rations | 


of the Seven firſt (or uncompounded) 
Conſonants : : Vi&; Diapaſon,. 2t0 15 


Dig: 


Diapente, 3 to 2 ; Diateſſaron, 4.to3 ; 
Ditone, 5 to 4 ; Trihemitone, Gto 5; 
Hexachordon Majus, 5t03; Hexa- 
chordon Minus, $ to 5- And likewiſe 
of the Degrees in Diatonick Harmony, 
Viz. Tone Major, 9 to 8; "Tone Minor, 
 lotog; Flemitone Major, 16 tO 15. 
And the Differences of thoſe Degrees ; 
Hemitone Greateſt, 27 tO 25 and He- 
mitone Minor, 25 tO 24; Comma, or 
Schiſm, 81rto80; Dieſis Enharmonic, 
128 (0 125. Sy HO 
Of other Hemitones, I ſhall treat in 
the Eighth Chapter. | 
Now if you would divide any of 
the Conſonants into two Parts, you 
may do it by the Mean, or Mediety 
of the two Radical Numbers; if they 
have a Mean: And where they have 
' not ( as when their Ratio's are Super- 
particular ) you- need but Duple thoſe | 
Numbers, and you will have -a Mean 
| (oneor more;:) - Thus Duple the Num: 
| — bersof the Ration of Digpaſon;” 2 to 1; 
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and you have 4to 2.; and then 3 1s the 
Mean by which it is divided into two 
Unequal, but Proper and Harmonical 
parts'; Viz, 4 to 3, and to 2. After 
this manner Diapaſon, . 4 to 2; com- 
prehends 4.to 3> and 3to 2. So Dia- 
pente, 6 to 4-3'156-to 5, and 5 to 4. 
Ditone, 10to8; is 10to.9, and g to 
8.' So Sixth Majors ; wg 1s 5 to 4, 
and 4 to 3. : 
. Though, from wiu was now ob- 


* oferv d, you may. divide any of the 


—- Conſonatits” into - intermediate Parts; ; 


yet when you divide-, theſe three fol: 


lowing, . viz, Sixth Minor, Diateſſaron, 


and'Tribemitone ; you will find that thoſe 
Parts into. hich they are divided, are 
not all: ſuch Intervals as are Han, 

cal.:' The Sixth: Minor, - whoſe Ration 
. $ to 5, contains in'it.three Means ; 


viz. $ to7, 7 to 6, and: 605; tho 


laſt whereof. onely 1 1s one- of-the Har- 
monick Intervals,. of which the Sixth 
Minor conliſts ; :. Viz, Trihemitons.: and 
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- 


a 
ra 


_— — TE wn — 


L 149 } 
to make up the other Interval, viz 
Diateſſaron ; you mult rake the other 
two, 8 to 7, and 7 to 6; which be- 
ing' added ( or, which is the ſame. 
thing, taking the Ratio of their rwo 
Extream Terms, That being the Sum 
of all the. Intermediate' ones added ) 
you have 8 to:6, or ( in- the -leaft 
Terms) 4 to/3- Again Diateſſaron, in 
Radical Numbers, 4 to 3 ;' being (if 
thoſe Numbers are dupled )- 8 ro 6, 
gives for his Parts, 8 to:7,. and. 7 to 
6; which Ratio's agree with-no Inter- | 
vals that are Harmonick. Therefore 
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new, but Equiyalent, Ration oF Dia- 
teſſaron ; viz. 12 to 9. And this gives 
you three Means, 12 to 11, ind: 11 
to 10; both Unharmonical ; bur, 
which cogether are, as\was ſhewed: be- 
fore, the. ſame with 12:to-10 (or 0 
to 5 ). Tribemitone ; and 1Qto,g, Tone 


; Minor :: 'and are the tLWO Harmonical 


Intervals-of which Diateſſaron conlifts, 
and which divide it into the two near- 


eſt: Equal Harmonick Parts. Laſtly 


Trihemitone, or Third: Mmor, 6 to 5 ; 


> 


or '(thole Numbers being dupled) 12 


to-16' gives. 12to/11,-and 11.t0 10; 


whichareUnharmonical Rations:: but 


T ripled-{ after the former manner) 6 
to5 gives'18 to 15 ; which divides it 
ſelf '(as before) into 18 to 16, Tone 


Majori and 16t to I'1fs Henitan Mar 


Jor. **-c 


Mn A lice Praftice all: Har- 


 monick”Intervals will'- be. moſt-eafily 


meaſured,: by the leſſer Intervals com- 
prized 1 in them, - :-/Now, ( for exercife 


” — ) 


| UC AT 
fake) take the Meaſures of a greater - 
Ration : Suppoſe that of 16 to 3 begi- 
ven as an Harmonick Syſteme. To find 
what it is, andof what Parts it con- 
fiſts : Firſt find the oroſs Parts, and 
then the more Minute. Youwill pre- 
lently judge, that 16to8 (being a 
Part of this Ration ) is Diapaſon;: and 
8 to 4. is likewiſe-Diapaſon: then 16 to 
4 is Diſdiapaſon, or a Fifteenth; and the 

remaining 4 to 3, is a Fourth. . So 
then, 16 to 3, 18 Diſdiapaſon, and Dia- 

teſſaron ; 1. e. an Eighteenth : 16 to'8, 
$r04, and 4103. my 
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Tone M1n0r. 


Tone Major. 
ſa 


Diateſſaron. 
Trihemitone. 


Trihemitone. 
| Diateſſaron. 
6th Minor. 
6th Major. 
Ei hteenth, 


 Ditone. 


' 16 to 3 contains, 


_ 


| Hemitone. 

| Ditone. 
th 
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Diſdiapaſon cum Dateſſaron. 


5 to 4, 
6 to 5, 
4 tO 3, 
In Radicals. 
8 to F, 


In Radical. 


LEE 
But to find-all the Harmonick Inter: 


5s to 3, 
2 to 2, 
ants 


that Ration ( for we now. 


«a2 * 


conſider Rations as relating to Harmo- 


vals within: 
6 tO. 4 


16 to 10, |. 
Io to 6, 
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| 4 to: 3, 
Tot.16to3. 
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A 
All theſe Invervals thus put toge- 


ther are: comprehended in, and-make 
up the Ration of 16 to 3 ; being ta- 
ken in a Conjunct Series of Rations. 
But otherwiſe, within this Compaſs 
of Numbers are - contained many 
more Expreſſions of Harmonick Ra- 
tion. Ex. gr. 


Radicals. Radicals, 
[16 to | ee . 12 to06, 2 t0 Io 
16 to 12, | I2 to 4, 
to 10, | - 12 £0 3, 
| 1o to 9.: 
{ 10 to 8, 
10 to 6, 
. 10 to 5, 
9 to 8. 
.9 to 6, 
9 t0 3, 
- 3- 86 to 6,: 
I, 8 to 5, 
5. 2 t0:4, | 
; & t0'3.:\ 6:to0 5,6 <4 
3 t0 2- | Fd, Pag. 67. _ 


And now [I ſuppoſe the Reader bet- 
ter prepared to proceed in the xemain- 
der of - this Diſcourſe, where we ſhall 


© ——  R. < 


treat of Diſcords, 
CHAP. 


CHAFP. 


Of Diſcords and Degrees. 


| LL Habitudes of one Chord to 
another, thar are not Concords 
( ſuch as are before deſcribed ) are 
Diſcords ; which are, or may be in- 
numerable, as are the minute Tenfſt- 
ons by which. one Chord may be 
made to vary from it ſelf, or from a- 
nother. Burt here we are to conſider 
onely inch Diſcords as are uſeful ( and 
in truth necellary ) to Harmony, or 
at leaſt relating to it, as are the Diffe- 
Tences found between Harmonick In- 
tervals. - | Ei 
And theſe apt and uſeful Diſcords, 
are cither Simple. uncompounded In- 
rervals, ſuch as immediately follow 
one another, aſcending or deſcending 
U} 


I ER. 

In the Scale of Muſic : As Ut Re Ms. 
Fa Sol La Fa Sol, and are called De- 

| Yrees : Or elle, greater Spaces or In- 
tervals compounded of Degrees inclu- 
ding or skipping over ſome of them, 

| all the Concords do, Ut Mz, Ut Fa, 
Ur $9, &c. And ſuch are the Diſcords 
of which we now treat, as principally 
the Tritone, Falſe Fifth, and the two Se- 
Venths ; Major, and Minor, if they be 
not rather among the Degrees, &c: 
For more perſpicuity I ſhall treat of 
them ſeverally; viz, of Degrees, of 
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_ Diſcords, and of Differences. 
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And Firſt of Degrees. 


Degrees, are uncompounded Inter- 
vals, ' which are found upon 8 Chords 
and .in '7 Spaces, by which an 1umme- 
Qiate Aſcent or Deſcent is made/from 
the Uniſon to. the Ofave or Diapaſon ; 
and by the ſame'progteſſion to as ma- 
ny Oftaves as there may ' be occaſion. 

EE - Tu: 
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'Thele are different, according t to. the 
different Kinds of Muſic; Vin, .Enhar- 
monic, Chromatic, and Diatonic, and the 
ſeveral Colours 'of 'the two,; Lat- 
- (All which I ſhall More convent: 
ns; explain by and by. | - Bur of 
theſe now - ment tioned, the. Diatopic: Js. 
the moſt Proper and Natural  Way.: 
The other two, if for Curioſiti ties; ſake 
we. conſider them only by running the 


Notes of an. Ofave. up or. down in 
theſe Scales, ſeem. rather a force up: 
ON Nature ; yet. herein probably 


might lye the Excellency of the, Anct: 
ent IR 15 Bur we now ule only the 


Diatonic kind,. intermixing here and 
there ſome of the Chromatic, (and more 
rarely ſome, of the Enharmonic :). And 
our Excellency ſeems, to lye, in moſt 
artificial Compoſing, and joyning; ſe- 
veral. parts.in Symphony or Confort ; 
which they. cannot be ſuppoſed: rohaye 
effected, at leaſt info many: Parts 25 We 
ordinazily) make; becauſe ( as.is; gene: 
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rally affirmed of them ) they owned 
no Concords, beſides Eighth, Fitth, 
and Fourth, and the Compounds of 


= _ 


F. Kircher (cited alſo by Gaſſendus 
' withour any Mark of Diflent) is of 
Opinion, That the Ancient Greeks ne- 
ver uſed Conſort Muſic, ::'e, of diffe- 
rent Parts at once ; but only Solitary; 
for one ſingle Voice, or. Inſtrument. 


And that Guido Aretinus firſt invented 
and brought in Muſic of Symphony 


or Conſort both for the one and the 
other. They applyed Inſtruments to 
Voice, but. how they were managed, 
He maſt be wiſer than I, that can ell. 
This way of. tlicis ſeems to be 
more proper ( by the Elaborate Cu- 
riofity. and Nicety of Contrivance of 
Degrees, and by Meaſures, rather than 
by Harmonious Conlonancy, and by 
long ſtudied performance) to make 
great Impreſſions upon the Fancy, and 
operate accordingly, as ſome Hiſtories 
> K 2 relate: 
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relate : Ours, more Sedately affeCts the 
Underſtanding and Judgment from the 
judicious Contrivance, and happy 


Compoſition of Melodious Conlort. 


The One quietly, but powerfully, at- 
fects the Intelle&t by true Harmony : 


The Other, chiefly by the R ythmus, 


violently atracks and hurries the Imagi- 
nation. In fine, upon the Natural 
Grounds of Harmony ( of which 1 
have hitherto been treating ) is found- 
ed the Diatonic Muſic , but not ſo, or 
not ſo regularly, the Chromatic and En- 
harmonic kinds. Take this following 
view of them. EE. 
The Ancients aſcended from the 
Uniſon to an Ofave by two Syſtemes of 
Tetrachords or Fourths. "Theſe were 


either Conjun&t, when they began the 


Second Tetrachord at the Fourth 
Chord; viz. with the laſt Note of the 
Firſt Tetrachord ; and which being ſo 


joyned, conſtitured but a Seventh: . 


And therefore they aſſumed a Tone be- 


neath - 


B 129 A 
neath the Uniſon ( which they diirs- 


fore called Proflambanomenos ) to make 


a full Eighth. 


Or elle the two Tetrachords were 
difjundt; the Second taking its begin- 


Ning at' the Fifth Chord ; there being 


always: a Tone Major [wan the Fourth | 
and Fifth Chords. - So, the Degrees 


were immediately applyed to the ths, 


and by chem to the Ofave ; and were 
different - according to fi different 
Kinds of Muſic. In the common Dia- 


tonic Genus, the Degrees were Tone 


and Semitone ; Intervals more Equal 


and Eaſy, and Natural. In the com- 
mon Chromatic, where the Degrees were . 


Hemitones and Tribemitones ; the Dif- 
ference of ſome of the rs Was 


Greater: Burt the Greateſt Difference, 
and conſequently Difficulty, was in the 


Enharmonic Kind, uſt Ing only Diefis, or 
Quarter of a T one, and Ditone ; as 


the Degrees whereby they | made the 


Tetrachord. 
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And tO conſtitute theſe Degrees, | 
ſome of them, viz. the Followers of 


Ariſtoxenus, divided a Tone Major into 


1 2 Equal Parts; #c. Suppoſed it ſo di- 


vided : Six of which being the Hemi- 


tone, ( viz; half of it, ) made a Degree 
of Chromatic Tonizum. . And Three of 
them, or a Quarter. called Dieſis;, a. 
Degree Enharmonic. "The Chromatic 


Fourth roſe thus, viz, from the Firſt 


Chord to' the Second was a Hemitone ; 


from the Second to the Third, a He- 


mitone; from the Third. to the Fourth, 


a 'Tribeniitone ; or-as' much' as would 
make up a juſt Fourth, . And this laſt. 
SPACE ( in this caſe) was accounted as 


well as either of the other, but one 
- Degree- or undivided Interval, And 


they called them $ piſs Intervals (mow) 


when two of thoſe other : Degrees put 


together, miade not fo great an Inter- 


val as 'one of theſe; as, in the Fnbar.. 


than the remaining Ditone, and: in the 


s 2 


DOC” A TOs As 


Sc en" 


coninon Chromatic: & Wo Hemitons' De- 

grees \'were lefs chari” the remaining 

Trilhmitone Degree. yr nt Js 
.'Fher for the: Fnharmonic F outth, the! 

| firſt? Degree was: a Dieſis, or Quarter” 

of a Tone; the: Second alſo- 3 of thoſe 
12 parts, Viz; a Dieſis ; the /Fhird a 
Ditone ; {uch as made up a juſt Fourth. 
And this Ditone, ( though ſalarge a- 
Degree )' being} conſidered as thus'pla- 


ced''( in the Enharmonic Terrachord ): 
was” likewiſe to-*them but -a& onefun-' 


cortipoitaded or- entire Interval. 
"Theſe were the Degrees Chr ormatic, 
and” Enhay mMonic;” Though they alſo 


might. be placed 6therwiſe, rf The 
greater Degree'in-thele may change 1 Its 


plate, as the” Hemitone, {the leſs'De- 
gree')* doth in the Diatonic Genus.” And = 
from this change chiefly aroſe the ſeve- 
| ral Moods, Dorian, Lydian, &c. From 
all which-thetr Muſic no doubt (though 
it- be hard to us to_conceive ) mult af- 
ford extraordinary delight and plealuxe : 
Is if 
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if it did bear but a reaſonable Propor- 
tion to their infinite Curioſity and La- 
bour. And as we may ſuppoſe it to 
have differed: very.-much from that 
which .now is, and, for ſeveral 7 ges 


hath. been. uſed :/ So...conſequently we 
may look upon it as in a manner-loſt 
- _.” T ia 
. In proſecution. of my Deſign 1 am 
only, .or chiefly :10. inſiſt 08; the.0- 
ther Kind of Degrees; which are moſt 
proper .to. the Natural Explanation 
ot Harmony ; via; the Degrees. Dia-. 
tonic ,. which are fo. called; nor ibe- 
cauſe they, are all Tones;;.but,becauſe 
molt of them, as many as can be, are 
ſuch ; viz. .in every Diapaſon, 5 Tones, 
and two Hemitones..... Upon thele I ſa 
Fam to inſiſt, as being, of thoſe before 
mentioned, the moſt Natural and Ra- 
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Bin before we proceed, It may: 
perhaps ' be - a fatisfaction- to the: 
Reader, after what ' has 'been-ſaid; to. 
have a lite better Proſpe&t 'of ahi: An- 


Qent.” Greek Muſic,” by ſome: general 
Account; nor of their whole:D Doetrine,' 


bur of that which.relates-to-6ur'preſent- 
Subject, vix; their: Degrees, and Scales 
of Harmony, 'and: Notes. + | 
Firſt.then, -rake' out” of Faelid: the-. 
Degrees: according to! 'the three! Genera ; 
which were, Enhari -monic, Chromatic, and 
Diatonic:5.whick Kinds have : fix Co-' 


lours ( as they call d them. ) Euclid, 
Introd. Harm. fIoup io 


| The Enharmonic Kind had Les one 
Colour, which -made. up”. its Tetra- 
chord by theſe Intervals ; 'a Diefis (or 
Quarter of a Tone, ) - : jg {uch another 


Drefis ; : and alſoa Ditone incompoſi ' 
The Chromatic had three Colours: ; by 


which it was divided into Molle, Seſcu- 
plum, and Tonieum. 1ſt. Mole, 


L 1354 1: 

1. Mole, in which the Tetrachord 
role by a Trientl Dieſis ( four of thoſe 
1.2 parts mentioned bþefore.): or third 
part of,a Tone; and another i ſuch Die-: 
fis; and:an;InconpoſitInteryal, con-! 
caining! a Tone, and, halk; and third part 
of. a'Lone:;.and it was called Moalle, -be-- 
cauſe it hath the leaſt; -and conſequent: 
'Y $17 NN ly moſt Enervated Spifs Intervals wirh- 
| Wan n the: Chromatic Genus. . | : 

29. Seſcuplum ; by A Dieſi 1s: hack; 1s 
Seſquialterato the;Enharmonic Diefis, and 
another:ſuch' Dizfts,;'and an Incompo- 
{ic Interval-. of 7. Dieſes ' Quadrantal 
viz. Each - being Fr Ta ns of 0 
Tone. Ay a, po 1 m4 


bo 3 


34. ng ho A \ Hemitns, and 
ER and ral mnane,; and 1s. cal- 
led Toni4um,; becaule:the wo Spiſs-Tn.. 
tervals, make a. Tone.-:: {And chis bthe- 
ordinary: Chromatic. * eg, 

The Diatonick =p 2 Colours it wa 
Mille, and Ss 


Er 


- My 


qt Mille; . 


[ 135 } Got 
iſt. Mole; by a Hemitone, and-an 
 ncompoſit . Interval of 3 Quadrantal 
| Dieſes,” and an Interval of . 5 ſuch 
my 2. 
| 24%. Syntonum, bya Hemitone, and a, 
| Tone, and a Tone. And this is the com- 
| Mon Diutonic. | ED 


To underſtand this berter, I muſt 
Te-allume ſomewhat which I mention- 
| ©, but-not fully enough before; A 
| Done is ſuppoſed to be divided. into 1 2 
leaſt parts, and: therefore a © Heniitone 
contains 6 of thoſe Duodecimal- (or 
 Twelkh) parts of 4 Tone a';Diefis 
 Trientalis 4 ; Dieſis Quadrantalis 3 ; The 
Whole Diateſſaron 3 o. And the Dta- 
teſſaron in each of the 3. Kinds, was 
made and perform'd upon 4 Chords, 
taving } mean Intervals of . Degrees, 
according . to the following Number S 
and Proportions of thoſe 30 Duodeci- 
ma] parts. TO 
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by 42 and 45 and 2h D 
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perfect 
e ta- 
{ate 

it. 

b-, 


grees to Diſdia- | 
ple ta. 
To which | 


ng Exam 
C [Tr 


Enh. Chro. D 
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4 


by 6, and 6, and 18. 
have. prefixed our. Modern Letters. 


by 6, and 9,and 15. | 


' by 4, and 4, and 22- | 
machy's 


- 


y fitted a 


Syiteme, -or Scale of De 


paſen; 'as in the follow 


; Pag, 22. 
: Eb. Chro.D 


10 


» 
# 
» 
- > » 
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4. . 


or 
Seſcuplum, 


Ton 


? 


the 
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zolion, 


ren, © 
1eReus 
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_Syntonum, by 6, and 12, and 12+ | 
exeunme- | 


hperbolgan.. 


Paranete Hyper 


Molle, - 
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1rite Diezeuome F Enh. Chro. Diat. 
200. & - 


Parameſe. 


| Nete Synemmenon. 


| Paranete A is” —-: 
| | Oynem Enh. Chro. Diat. 


4 


Trite Synemmenon. Enh. Chro. Diat. 
Mee. Oo FO 6 
Lichanos Meſon. Enh. Chro: Diat. 
Parypate Meſon. Enh. Chro. Diat. 


{ 


Hypate Meſon, - Oe 
| Lichanos Hypaton. Enh. Chro. .Diat. 
C | Parypate Hypaton, Enh. Chro. Diat. 
B | Hypate Hypaton. Cr - 
A 


c 
B 
D 
C 

'B 

A 
G 
þ 
E 
D 


a. Al. a—_ 
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ms 


| Proſlambanomends. 


In this Scale of Diſdiapaſon,'you ſee 
the Meſe is an Ofave below the Nete 
Hperbolcon, and an Ofave above the 
Proſlambanomenos : And the Lichanos, 
Parypate,Paranete, and Trite, are chan- 
geable ; as upon our Inſtruments are 
the Seconds, and Thirds, - and Sixths, 

and 
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and Sevenths : The Proflambanomenss, 
Fhpate, Meſe, Parameſe, and Nete, arc 
Immurtable; as are the Uniſon,Fourths 
Fifths, and Octaves. 

Now from the ſeveral changes of 
theſe Mutable Chords, chiefly ariſe the 
ſeveral* Moods (ſome call'd them 
Tones) of Muſic, of which Euclid ſes| 
down Thirteen ; to which were joy® 
ed two more, viz; Hhpereolian and FH 
perlydian ; and afterwards SIX more wer 


added. 


I ſhall give you for a Taſt Euclid" 
Thirteen Moods. Euclid. Pays 1 9. 


Hypermixolydius, five Fperphrygins. 
Mcxolydius acutior, ive Hyperiaſtius. 
Mixolydius gravior, tive Fhyperdorius. 
Lydins acutior. 

Lydius gravior, five Zolius. 
Phrygins acutior, 
Phrygius gravior, live Tac: 
Dorius. 

Fypolydius acutior. 


Way co _— — * ce all] 


On I nn nn O———————— 


(L439 1 
Hypolydius gravior, ſive FOpendins, 
+ 2pep?rogits ACKHOFs..-::-.: vv ; 
Potaporygins eat ſive © Fipfins 


H hol oritus. 


: of theſe tis —_ Grave, c or val 
was the Fhpodorian Mood; the Pros. 


lombanomenos whereof. WAS, find: upon 
the loweſt clear and firm Note, -of:the 


1 — 
Voice or Inſtrument that:was tO ex- qupppicd te 


z | | 4 
preſsit;, And thenall along from Grave be os the Jeep! (INTER 


6.34 Se418 


ro Acute the Moods took their Aſcent En P; Hs jn a: | ls 


Hemitones, each. Mood being. a. Hemi. ***, 
tone higher | or. more .,acutei than the 
_ next. under it. -So that the Proſlamba- 
nomienos of the, \Fypermixolyatan Mood, 
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Notes of the Zydian Mood in the 
Diatonic Genus. 
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juntion or Compoſition of Intervals 
So that generally ſpeaking , an Ofave, 
or any other Syſtem, might be truly 
Called a Diaſtem, and very frequently 
uſed to be ſo called, where there was 
no occaſion of Diſtintion. Though a 
Tone, or Hemitone, could not be called 
a Syſtem: For when they ſpoke ſtrictly, 
by a Diaſtem they underſtood only an 
Incompolit Degree, whether Dieſts, He- 
mitone, Tone, Seſquitone, or Ditone ; for 
the two laſt were ſometimes but Degrees, 
one Enharmonic, the other Chromatic. By 
Syſtem they meant, a Comprehenſive 
Interval, compounded of Degrees, or 
of leſs Syſtems, or of both. Thus a 
Tone was a Diaftem, and Diateſſaron 
was a Syſtem, compounded of Degrees, 
Or of a 3d. and a Degree. Piapaſon 
was a Syſtem, compounded of the lefler 
Syſtems, 4th, and 5th; or 3d, and 6th; 
or of a Scale of Degrees : and the Scale 
of Notes which tney uſed, was their 
Greateſt, or Perie&t Syſtem. "i nus with 
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them, a 3d. Major, and a 3d. Minor, in 
the Diatonic Genus, were (properly ſpeak- 
ing) Syſtems; the former being com- 
pounded of two Tones, and the latter 
of chree Hemitones, or a Tone and Hemi- 
fone: But in the Enharmonic Kind, a 
Ditone was not a Syſtem, but an Trncom. 
polit Degree ; which, added to two Die- 
fes, made up ahs Diateſſaron * And in 


the Chromatic Kind, a Tribemitone was 


_ the like; being only an Incompolit Dig- 


ſtem, and not a Syſtem. 

Bur to return from this Digrefſion 
(which 1 is not ſo much to my purpole, 
as to gratify the Reader's Curioſity) and 
continue our Diſcourſe according to 
Nature's Guidance, upon the Diatonic 
Degrees. It was ſaid that there are 
5 Tones and 2 Hemitones in every Dia: 
paſon. Now the reaſon why there muſt 


| be 2 Hemitones, is, becauſe an Eighth ts 


Natur ally compoſed of, and divided 3 in- 
to 5th. and 4th; and a Fifth is 3 Tones 
KP, 2 halt; a Fourth 2 Tones and a half; 


and 


T9”. 

and the Aſcent, by Degrees, mult pals 
by Fourth and Fifth ; which are always 
unchangeable, and keep the ſame Di- 
ltance from Uniſon ; and A juſt Tone 
Major of 9 to $8 always between them. 
Therefore the Diapaſon has not an Aſcent 
of 6 Tones; bur of 5 Tones and 2 He- 
mitones, One Hemitone being placed 1n 
each Fourth DisjunC&t; in either of which 
Fourths, the Degrees may be altered by 
placing the Hemitone in the Firſt, or Se- 
cond, or Third Degree of either. As, 
MI, F4, Sol, Ia. In, MI, FA, Sol 
Sol, La, MI, FA. If this be done in 
the former Tetrachord, then 1s changed 
the Second, or Third Chord; If in the 
other Disjunct 'Tetrachord, then the Sixth, 
or Seventh is changed: The Fourth and 
Fifth being Stable and Immutable. By 
them we Naturally divide the Diapaſon : 
The Second, Third, Sixth, and Seventh, 
are alterable, as Minor, and Major, ac- 
cording to the place of the Hemitone. 


L 4 T hele 


Theſe "Tones. and Hemitones thus pla- 
ced, are the Degreesor Notes, by which 
an Aſcent or Deſcent is made from the 
Uniſon to the Ofave,' or through any 0- 


ther Syſtem ; giving all the Concords 
their juſt) Meaſures or Rations ; and 


without which, we could neither Mea- 
fure, nor Divide, nor well Practiſe to 

learn the greater Intervals, or Syſtems. 
As we Naturally by the Judgment of | 
our Ear, own, -and reſt jn the O&ave, 
as the chief Conſonant; ſo we do as 
Naturally ( without Study or Skill in 
Muſic) meaſure the Syſtem of a Diapa- 
ſon by theſe Diatonic Degrees; and can 
doe no otherwiſe, We cannot with our 

Voice, without infinite Study, frame to 
run up cr down 8 Notes, without ſuch 
a Mixture of Tones and Hemitones ; and 
we doe it eaſieſt, when we avoid Tri- 
tones. We lee it in a Ring of Bells, of 
which the compleatelt and moſt plea- 

janc is a Peal of Six ; which are beſt 
forted to have the Hemitone in the midi(t; 
| j. Oe 
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. e. between the Third and Fourth, both 
1n Aſcending and Deſcending ; ard then 
there will be no Tritone: Ex. gr. La, 

Sol, Fa, Mi, Re, Ut. Where all Afcents 

and Deſcents are made by juſt Diateſſa- 

rONs, Ut, Re, Mi, Fa. Re, Mi, Fa, Sol. 

Me, Fa, Fol, La. Or downwards ; La, 

Sol, Fa Mi. Sol, Fa, Mt, wy Fa, Mt, 

Pe, Ur. 

And this is ſo Natural that it pleaſeth 
all Ears; and if they ſhould be diſpo- 
ſed in any other Order, it would be fo 
diſagreeable, that any Ruſtick or un- 
learned Ear, of ſuch as know not what 
a 'Tritone 1s, would be able to judge, 
and find a diſlike of ir. But then, how 
much more, if the Ring of Bells were 
diſpoſed by Chromatic, or Enharmonic De- 
orees, conſtituting the Diateſſarons + ? how 
abſurd and uncouth it would appear ! 
The practiſe of thoſe kinds therefore, 
and in ſuch a manner, ſeems to be As 
has been ſaid) a Violeace upon Nature, 
and only for Curioſ1 ty. - 


In 


L199 1 

In Diatonic Muſic, there 1s but on®© 
Sort of Hemitone amongſt the Degrees, 
called Hemitone Maqor ; whoſe Ration 1s 
16 to 15: being the Difference, and 
making a Degree berween a Tone Major, 
and Third Minor ; or between a Third | 
Major, and a Fourth. — —- 
There are two Sorts of Tones ; viz. 
Major, and Minor. 'Tone Major (9 to 8) 
being the Difference berween a Fourth 
and Fifth: And Tone Minor (10 to 9) 
which 1s the Difference between Third 
 Mmor and Fourth. But both the Tones 
ariſing (as hath been ſaid ) our of the 
Partion of -a Third Major, in like man- 
ner as 5th. and 4th. do by the Partition 
of an Eighth : I may. (with ſubmiſſion) 
make the following Remark ; wherein, 
| if I be too bold, or be miſtaken, I ſhall 

beg the Reader's pardon. | 
- The Ancient Greek Maſters found 
out the Tone by the Difference of a 
Fourth and Fifth, ſubſtrafting one from 
the other. But had they found it alſo 


CITY 
(and that more Naturally) by the Divi- 
l1on of a Fifth : firſt into a Ditone and 
| Veſquitone, and then by the like proper 
Diviſion of a true Ditone (or Third Ma- 
jor) into its proper parts ; they muſt 
have found both Tone Major, and 'Tone 
Minor. Euclid reſts ſatisfied, That, In- 
ter ſuper- particulare non cadit Medium. A 
luper-particular Ration cannot have a 
Mediety ; viz; in whole Number: which 
IS true in its Radical Numbers, But had 
he doubled the Radical Terms of a 
Super-particular, he might have found 
Mediums moſt Naturally and Unitorm- 
ly dividing the Syſtems of Harmony. 
Ex. gr. The Duple Ration 2 to 1, as 
the Exceſs is but by an Unity ; has the 
Nature of Super-particular : but 2 to 1, 
the Terms being dupled, is 4 to 2 ; 
where 3 is a Medium, which divides it 
into 4 to 3 (4th.) and 3 to 2 (5th.) 
Again, 3 to 2, dupling each "Term, is 
6 to 4; and in the ſame Manner gives 
tne 2 Thirds, viz; 6 to 5, (39. Minor) 


and 
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and 5 to 4, (3d. Major.) Likewiſe the 
3d. Major, 5 to 4, dupled as before, 10 
ro 8, givesthe 2 Tones; 7.e. 10 to 9, 
Tone Minor, and 9 to 8, Tone Mapor. 

And it ſeems to be a reaſon why the 
Antients did not diſcover and uſe the 
Tone Mor, .and conſequently not own 
the Ditone for a Concord; becauſe They 
did not purſue this way of dividing the 
Syſtems. Althongh Euclid had a fair 
Hint to ſearch further, when he mea- 
fured the Diapaſon by 6 "Tones | Mapor | 
and found them to exceed the Interval 
of Diapaſon. 

"The Pythagoreans, not uſing Tone Mzr- 
nor, but two Equal Tones Major, in a 
Fourth, were forced to take a leſſer In- 
terval for the Hemitone ; which is 
called their Limma, or Pythagorean He- 
mitone ; and, which added to thoſe two 
Tones, makes up the Fourth: it is 2 
Comma leſs than Hemitone Major, (16 to 
15;) and the Ration of it, is 256 to 
24}. 

| Yet 


HRS} 1 

Yet we find the later Greek Maſters, 
Ptolemy, to take Notice of Tone Minor ; 
and Ariſtides Quintihanus, to divide a 
Seſquiotave Tone (9 to 8) by dupling 
the Terms of the Ration thereof, into 
2 Hemitones; 18 to 17, and 17 to 16. 
And thoſe again, by the ſame way, each 
into two Dieſes; 36 to 35, 35t034; 
the Diviſion of 18 to 17, the leſs He. 
mitone: And 34 to 33, and 33 to 32: 
the parts of 17 to 16, the greater Hemi- 
tone. But yet, none of theſe were the 
Complement of two Se/quiottave Tones 
to Diateſſaron : but another Hemitone, 
whoſe Ratio is about 20 to 19; not 
exactly, but ſo near it, that the Differ- 
ence is only 1216 to 1215 ; both 


which together make the Limma Pytha- 


goricum, 

Bur I no where find, that they thus 
divided the 5th, and 3d. Major, but ra- 
ther ſeemed to diſlike this way, becauſe 
of the Inequality of the Hemitones and 
Dieſes thus found out ; and choſe rather 
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to Conſtitute their Degrees by the Seſ- 
quiotave Tone, and thoſe Duodecimal 
ſuppoſed Equal Diviſions of it. Burt 
to return. 

There are, you ſee, 3 Degrees Diato- 
nic; viz. Hemitone Major, Tone Minor, 
and Zone Major. The Firſt of theſe, 
ſome call Degree Minor ; the Second , 


Degree Mapor ; and the Third, Depree : 


| Maxim. Now theſe three Sorts of De- _ 
grees are properly to be intermixed, 
and ordered, in every Aſcent to an 
Eighth, in relation to the Key, or Uni- 
ſon given, and to the Aﬀections of that 
Key, as to Flat, and Sharp, in our Scale 
of Muſic ; fo, that the Concords may 
be all crue, and ſtand in their own ſet- 
tled Ration. Wherefore if you change 
the Key, they muſt be changed too 
which is the Reaſon why a Harpſichord, 
whoſe Degrees are fixed ; or a fretted 
Inſtrument, the fretrs remaining fixt, 
cannot at once be ſer in Tune for all 
Keys: For, it you change the Key, you. 
EG rm om 1 ond 
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withall change the place of 7one Minor, 
and Tone Major, and fall into other He- 
mitones that are not proper Diatonic De- 
Srees, and conſequently into falſe Inter- 
vals. 

' You may fully ſee this, if you draw 
Scales of Aſcent fitted to ſeveral Keys 
(as are here inſerted) and comparethem. 
For an Example of this, Take the Firſt 
Scale of Aſcent to Diapaſon (I) viz, up- 
on C Key Proper, by Diatonic Degrees, 
(making the firſt ro be Tone Minor, as 
convenient for this Inſtance) intermixing 
the Chromatic and other Hemuitones, as they 
are uſuaiiy placed in the Keys of an Or- 
San ; z. e. run up an Eighth upon an Or- 
gan (tuned as well as you can) by half 
Notes, beginning at C Sol fa ut, and you 
will find theſe Meaſures. The Proper 
| Degrees ſtanding right, as they ought to _ 
| be, being deſcribed by Breves ; the o- 
other by Semibreves: The Breves repre- 
lenting the Tones of the broad Gradual 
Keys of an Organ ; the Sembreves re- 

.  peclenting 
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L1IJ3S 3 
preſenting the Narrow Upper Keys 
which are uſually called Muſics. And 
let this be the firſt Scale, and a Scan- 
dard to the reſt. 
Then draw a Second Scale (IL) run- 
ning up an Eighth in like manner ; but. 


det the Key, or Firſt Note, be D. Sol re 


on the ſame Organ ſtanding 

tuned as before ; which Key is ſet a 

Note ( or Zone Mo ior ) lugher than the 
former. 

Draw alſo a Third Scale (III) for 

D Sol re Key with Sharps, viz. Third, 


and Seventh, Major ; 4. e. F, and C, 
Sharp. 


In the Firſt of theſe Scales, the De- 
grees ( expreſſed by Breves ) are er in 
good and nacural Order. 


In the Second Scale ( changing the 
Key from C to D) you will find the 


| Second, Fourth, and Sixth, a Comma (81 to 80) 


ro0 mul bur GotarcalN the Fourth, and 
Fifth, a The Minor, which ſhould be al- 
ways a Tone Major. So from the Fourrh 

co 
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to the Eighth, is 2 Comma ſhort of Dias 


pente ; and froni the Sixth, a Comma ſhort. 


of 2d. Major. And this, becauſe in this 
dale, the' Degrees are miſplaced. | 
The Third Scale makes the Second, 
Ed Fourth, and Sixth, from the Uni- 
ſon, each a Comma too miuch ; and from 
le Ofave, as much too little. In it, 
tlie 3d. Degree, between EF and G, is 
not the Proper Hemitone, but the Great: 
elt Femitone, 27 to 25. Andall this, be- 
cauſe in this Scale alſo, the Degrees are 
tnifplaced ; and there happen (as you 
may fee ) three Tones Mmor, and bur 
wo Major: the Deficient Comma being 
added ro the Hemitone. EE 
| I have added one Example mote, of 
vl Fourth Scale ; (IV) viz. beginning 
at the Key ZC ; with the like Order ot 
Degrees, as in the Firſt Scale ( from the 
Note C&) upon the ſame Inſtrument, as 
t ſkinds tuned after the Firſt Scale. And 
this will raiſe the Firſt Scale half a Note 
higher. P | | 
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Ta this Scile, all the FEnitones are of 
the ſame Meaſure with thoſe of the Firſt 
Scale reſpetively. 

And the Intervals ſhould H the lens 
with thoſe of the Firſt Scale ; which has. 
Third, Sixth, Seventh, Major. No 

Bur iti this Fourth Scale, the 1ſt. De 
orce, from KC to b E, 1s Tone Major, 


and Diefts ; as being compounded of 
16 to.15, and 27 £0 25. 


The 2d. Degree from b E to P, i 
Tone Mor ; therefore the Ditone, made 
by theſe two Degrees, is too much by 


a Diets, (128 to 125 ) and as much too 


little chi o Lpibemitone, from the Ditone ro 
the Fifth. | 


The 2d. Degree, from F to ZF, is& 
Minor Hemitone, 25 to 24 ; which, 


( though a wrong Degree) ſets the Dia- 


tefſar 01 r ighe. 


The 4th. Degree, from KF to KG, 

is Tone Major, and makes a true Fifth. 
The 5th; Degree, from KG to b B, is 
Tone Major, and Diefss ; letting the Hexa 
——_ _ 


Cry 
bord ( or Sixth ) a Dieſis and Comma toe 
much, or too High. . It ought to have 
been Tone Minor, _ CO 

The 6th, from þB'to C\,: 1s Tone 
Minor + £00 little in. chat place- by a 
Comma. | ; IE E8: = 4 

_ The zth. from C to'EC, 1s Hemitone 
Minor ; too; little by. a" Diefss. *And lo, 
theſe two laſt Degrees are deficient by 
a Dieſis and Comma ; which Dieſts and 
Comma, being Redundant ( as before) in 
the 5th. Degree, are balanced by the 
| Deficiency of a Comma: in the 6th. De- 
' Bree; and of a Dieſis in the 7th: And 

lb the Ofave is ſet right. 

Theſe Diſagreements may be better 
Viewed, if we fet together, and com- 
Pare the Degrees of this IV Scale, and 
thoſe of the I: where we ſhall find. me 6+ 
one of all the > Degrees, to.be the {ame 


In both Scales. 
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Degrees. - Scale I. - | Scale Iv. 


iſt. Tone Minor. Tone Maj.& Dieſ#- 
2d. Tone Major, Tone Minor. 

3d. Hemit. Major. Femitone Minor- 

4th. Tone Major. Lone Mnqor. 

5th. Tone Mitor. Tone Maj.& Dieſss 
6th, Tone Major, Tone Minor. 

7th. emit, Major. Hemitone Minor- 


And thus it will ſucceed in all Inſtr 
ments, "Tuned in order by Hemitones, 
which are fixed upon Strings ; as Harp) | 
Ec. Or Strings with Keys; as Orgah 
Harpſichord, &xc. Or diſtinguiſhed by | 
Fretts ; as Lute, Viol, &c. For which | 
there is no Remedy, but by ſome alte 
cations of the Tune of the Strings, 
the T'wo former ; and of the SPACE of 
the Fretts in the latter ; as your preſent 
Key will require, when you chang® 
from one Key to another, in perform 


ing Mulical Compolitions. 


Though 
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 Thongh the Voice, in Singing, be- 
Ing Free, is naturally Guided to avoid 
and correct thoſe before deſcribed Ano- 
malies, and to move in the true and 
Proper Intervals : It being much eaſter 
with the Voice to hit upon the Right, 
than upon the Anomalous or Wrong Spa- 
Ma RE ES Lt 

Much more of this Nature may be 
tound, if you make and compare more 
Scales from other Keys. You will ſtill 
ind, that, by changing the Key, you 
do withall change and diſplace the De- 
Eres, ind make uſe of Improper De-. 
Srecs, and product” Incongruous Inter- 
vals. i - 

For inftead of the Proper Hemitone, 
lome of the Degrees will be made of 
other ſort of Hemitones ; amongſt which 

_ Chiefly are theſe two : viz, Hemitone 
Maxim. 27 to 25 ; and Hemitone Minor, 
or Chromatic, 25 to 24. Which Femi- 
tones conſtitute and divide the two 
Tones ; viz. Tone Major, 9 to $: the 

nj mm 
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Terms whereof Tripled, are 27 to 243 | 
and give 27 to 25, and 25 to 24 | 
The Tone Minor likewiſe is divided int0 | 
two Hemitones : VIZ, Mapor, 16 tO 153 
and Mymor, 25 10 24. 

Theſe two ſerve to meaſure the Tones, 
dnd-are uſed alſo, when you Diyert in- 
to the Chromatic kind. But the- Hemi- | 
zone-Degree i in the Diatonic Genus, ought 
always, to be Hemitone- Major, 16 to 15 

20s being the Proper Degree and Differ 
ence between Tone Major and Trihemt: 
fone, between Ditone and a Fourth, bc- 
tween Fifth and Sixth Mymor, Ponuces 
Sth Mm 2nd Smenth Ao: and | 
alſo berween Seventh Mejor and 0c: -| 
SE -- 
Muſic would hive ſeem'd ah " 
ſier, if the Progreſſion of Dividing had 
reached the Hemitones: 1 mean, If, as by | 
Du pling the Terms of Diapaſon, 4 to 2 3 
it Divides in 4 to 3, and 3 to-2 ; Diateſ: 
faron, and Diapente : And the Terms of 
Diapente dupled, 6to 4; ; fall into 6 to 5 ; 
an 
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and 5 to 4, Third Mmor, and. Third 
Major ; | And Ditone, Or Third Mayor, ſo 
Dupled, 10 to 8, falls into 10 to. 9, and 
9 to-8, Tone Minor, and Tone Major : 
lit, I fay, in like mariner, the dupled 
Terms of Tome Major 18 to 16, thus 


divided, had given Uſcfull and Proper 


 Hemitones 18 to 17, and 17 t01 6: But 
there are no {auch Hemitones. found in 
Harmony, and we are put to ſeek the 
Hemitones out of the Differences of Other 
Incervals ; as we ſhall have. more Occa- 
lion to ſee, when I. come to treat of 
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mitone too much, or too little : And 
fo become Dilcords, moſt of them be- 
ing of little uſe ;. only to know them, 
for the better Meaſuring, and Re&ify- 
_ ing the Syſtems. Yet they are found a- 
mongſt the Scales of our Muſic. 

_ Sometimes a 'Tone Major being where 
a Tone Minor ſhould have been placed, 
or a Tone Minor inſtead of a 'Tone Ma- 


jor 3 ſometime other Hemitones, getting 


the place of the Diatonic Hemitone Major, 
and ſerving for a Degree, create unapt 
Diſcording Intervals : amongſt which 
may be found at leaſt two more Se- 
conds, two more Thirxds, two more 
Sixths, and two more Sevenths, In 
each of which, one is leſs, and the o- 
ther greater, than the true Legirimate In- 
tervals, or Spaces of thoſe Denominarti- 
ons ; as will be more explained in che 
enſuing Diſcourſe. 

Buc beſides theſe (or rather amongſt 
them , for I here treat of Degrees as 
Diſcords ) there are two Dilcords emi. 
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nently conſiderable , viz, Tritone, and 
Semidiapente. "The Tritone, ( or Falſe 
Fourth) whoſe Ration 1s 45 to 32, 
conſiſts of 3 whole Notes ; Viz. 2 'Tones 
Major, and: 1 Minor. The Semidiapente, 
( or Falſe Fifth ) 64 to 45; is com- 
pounded of a Fourth, and Hemitone Ma- 
Jor. 

And theſe two divide Diapaſon, 64. 
to 32, by the Mediety of 45; And 
they divide it ſo near to Equality, that 
in Practice, they are hardly to be di- 
ſtinguiſhed,” and may almoſt paſs for 
one and the ſame : but in Nature, they 
are ſufficiently diſtinguiſhed, as may be 
ſeen, both by their ſeveral Rations, and 
ſeveral Compounding parts. 

I think we may reckon Sevenths for 
Degrees, as well as among the greater 
Diſcording Intervals; becauſe they are but 
Seconds from the Of&ave, and are as truly 
Degrees Deſcending, as the Seconds are 
in Aſcent i though they be great Inter- 
vals 1n reſpect of the Hniſon, and as fuch 
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Theſe Diſcords, the Tritone, and Semi- 
diapente 3 as alſo, the Seconds, and Se- 
venths, are of very great uſe in Muſic, 
and add a wonderfull Ornament and 
Pleaſure to it, if they be judiciouſly ma- 
naged. Without them, Muſic would 


be much leſs gratetull ; like as Mear 
would be to the Palate without Salr or 
Sawce. But, the further Conſideration 
of this, and to give DireCtions when, 
and how to uſe them; is not my Task, 
but muſt be left to the Maſters of Com- 
poſition. 


Diſcords then, ſuch as are more apt 


which follow. 


2d. Minor; or, Hemitone Major, 16to 15. 
2d. Major, Tone Minor, 


and uſctull, (Intervalla Concinna) are theſe 


10 to 9. 


Theſe 
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Diſ-diapaſen, or Triſ-diapaſon, &c. as, Ex. 
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Diapaſon cum D 
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Diapaſon with a 4th. or, 
Diapaſon cum Diateſſaron. 
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12th. ; 
19th. Diſ-diapaſon cum Diapente. 


t oth. Diapaſon with a 3d. 
22th. Triſ-diapaſon. &c. 


: 1th, ; 
1 5th. Diſ-diapaſon. 
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Here, by the way, the Reader may 


take a little Diverſion, in 
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f thoſe 


g Catalogue of 
Diapaſon 


practifing to 
{ome o 
ing them with 


goin 
by compar 


meaſure the Rations. of 
Intervals, in the fore 


Diſcords, 
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Piepoſenz 25 thoſe of the Seventh, which 
I ſele&, becauſe they are: the moſt di- 
ſtant Rations under Diapaſon s Viz, Se- 
venth Minor,.. g to 5; and Seventh Ma- 
jor, 15 to 8... Now to find what De- 
gree or Interval lies between theſe and 
MS: 1. 

_ Firſt, 9.t0. 5 i510 to 5, wanting 
10 to.9 (Tone Minor,) Next 15 to 8 
is 16, to 8, wanting 16 to. 15 ( Hemi- 
tone Major.) So the Degree between Se- 
venth Minor and Diapaſon, 1s. Tone Minor ; 
and between Seventh Mapor and Diapa- 
fon, is Hemitone Major. ; 


Then. he may exerciſe himſelf | in 2 


Survey of what Intervals are comprized 


in thoſe ſeveral Sevenths, and of which 
they are compounded, _ 

Firſt, 9 to 5 comprizeth 9 to 8, and 
8t05: Orgto8, 8to6, and6to5. 
Next, 15 to 8 contain 15,to 12, 12 
to 10, 10 tog, andg to 8: Or 15 
© 12, and 12 to 8; Or 15 to 10, 
and 106 to 8, &X., I ſuppoſe, that the 
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Reader, | before this, is ſo perfe& it 
theſe Rations, that I need not loſe time 
to name the Intervals expreſſed by the 
Mean Rations, contaitied ui the fore- 
Soing Rations of tte Sevenths, which 
{hew of what Ititervals the ſeyeral Se: 
venths are compounied. : ; 
Beſides theſe, (by reaſon of Degrees 
wrong placed) thete are two more ths: 
[ falſe zths ] one, leſs than the. trie ones ; 
and another greater. The leaſt com- 
pounded of two Fourths ; whoſe Rati- 
on is 16 to 9, and wants a Comma of 
-ch. Minor, and a 'Tone Major of Diapa- 
fon: The other is the greateſt, called 
Senudiapaſon, whoſe Ration is 48 to 25; 
being a Diefss more than 7th. Major ; 
and wanting Hemitone Minor of Diapa 
Now firft; 16 tog9, is i6to8 (2 t0 1) 
wanting 9. to 8 ; 7. e. wanting Tone Ma- 
Jor of Diapaſon ; and contains 16 to 16 
(8ro5) and 10 to 9g. Or, 16to 15, 
15 to 12 (Ft04) 12 to10(6to5) 
$4 an 


L 133-4 , 
and 1O0 to 9. Next, Semi-dizþaſon 4.8 
to 25,18 50 to 25, wanting 5o to 48; 
ve. 25 to 24 (viz. Hemitone Minor) of 
Diapaſon. | 

And the like happens, as hath been 
Taid, to the other Intervals, which ad- 
mit of Major and Minor ;z viz. 2ds, 3ds, 
and 6ths. The 4th, and 5th, and 8th, 
| QUughe always to ternain immutable ; 
though they may ſuffer too ſometimes, | 
and incline to Diſcord, if we aſcend to 
them by vety wrong Degrees ; as you 
nay ſee in the II Scale in the forego- 
ing Chapter : where the Fourth having 
2 Tones Major, is a Comma too much. 

All theſe Intervals tnay be ſubject to 
| More Mutations, by more abſurd pla- 
ting of Degrees, or of Differences of 
Degrees ; bur it is hot worth the Curio- 
lity to ſearch farther into them, The 
Reader miay take pleaſure; and ſuffici- 
ently Exerciſe himſelt in comparing and 
meaſuring theſe which are already laid 
defore ms. ” 


*-. <4 


Ni 


[ 174 ] 
But to return from this Digrefſion. | 
There are many unapt Diſcords, which | 
may ariſe by continual Progreſſion of 
the ſame Concords; 7. e. by Adding 
( for Example) a 4th. to a 4th, a 5th- 
to a 5th, exc. For it is obletyable, That, 
onely Diapaſon added ( as oft as you 
pleaſe) to Diapaſon, ſtill makes Concord: 
But any other-Concord, added to it 
ſelf, makes Diſcord. . 
| You will fee the Reaſon of. it, when 
you have conſidered well the Anatomy 
( as' I may call it) of the Conſtitutive 
parts of Diapaſon ; which contains, ' and 
is compoſed of. 7 Spaces of Degrees, or 
of 4th. and 5th, or of 3ds. and 6ths, of 
of 2ds. and 7ths; which mult all keep 
_ their true Meaſures and Rations belong- 
ing to them, and otherwiſe are .caſily 
ang-olren difordered; oj. -- 
Then, conſider Diapaſon as conſtitu- 
_ ted of two Fourths Disjun&t, and 24 
Tone Major between them. And this laft 
15 moſt needfull to be very well conſt 


dered ; 


LIE 
dered ; as moſt plainly ſhewing the 
Reaſons of thoſe Anomalies, or Irregu- 
lar Intervals, which are produced by 
Changing the Key ; and conſequently | 
Siving a new and wrong place to this 
Odd Tone Major, which ſtands in the 
 midft of Diapaſon, between the two 
| - Fourths Disjunct: ny 
Every 4th. muſt confiſt of one Tone 
Major, one 'Tone Minor, and one Hemitone 
Major, as 1ts Degrees, placing them in 
what Order you pleaſe; whole Rations, 
added together, make the Ration of Dia- 
teſſaron. And of theſe ſame Degrees 
contained in the 4th, are made the two 
| 3ds, which conſtitute the 5th. Tone 
Major and Hemitone Major make the leſs 
2d, or 7ribemitone ; 1 one Major and Tone 
Minor make the Greater 3d, or Ditone ; 
Tribemitone and Ditone make Diapente ; 
| Tribemitone and Tone Minor ( as likewiſe 
Ditone and Hemitone Major ) make Dia- 


teſſaron. 
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Now this Tone Major, that ſtands itt 
the middle of Diapaſon, between the two 
4ths, which it disjoins ; and the Degrees 
required to the 4ths, will not in a fixed 
Scale ſtand right, when you alter your 
Key, and begin your Scale of Diapaſon 
from another Note. For that which was 

, the 5th, will now be the 4th, or 6th, exc. 
And then the Degrees will be diſordered, 
and create ſome diſcording Intervals. 
If you continue conjunct Fourths,: there 
will be a Defe&t of Tones Mapor ; W; 
you continue conjun&t Fifths, there will 
be too many Tones Major in the Syſtems 
produced. And if a_ Tone Major be found, 
where it ought to have been a Tone M+- 
nor ; cr a Minor inſtead of a Major ; that: 
Interval will have a Comma too much, 
or too little. And fo likewiſe will from 
a wrorg Hemitone be found the Diffe- 
rence ct a Dieſis. And theſe two, Com- 
ma and Dieſis, are fo often Redundant, 
or D:ficient, according as the Degrees 
happen to be diſordered or mil-placed ; 

; that 
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EEE 
that thereby, the Difficulties of fixing 
| half Notes of an Organ in tune for all 
Keys, or giving the true Tune by Fretts, 
become ſo Inſuperable. 
You ſee, that in every Space of an 
Eighth, there are to be 3 Tones Mapor, 
and 2 Tones Minor, and 2 Hemitones Ma- 
jor: One Tone Major between the Dia- 
teſſaron and Diapente, and a 7one Major, 
a Tone Minor, and Hemitone Major in 
each of the Disjun& Fourth. «© 
| Thele arethe Proper Degrees by which 
you ſhould always Aſcend or Deſcend 
through Diapaſon, in the Diatonic Kind ; 
which Diapaſon, being the compleat Sy- 
ſtem, containing all primary Simple | 
Harmonic Intervals that are ; ( and' for 
that reaſon called Diapaſon ; ) You may 
multiply it, or add it to its ſelf as oft as 
you pleaſe, as far as Voice or Inſtru- 
ment can reach; and it will ſtill be 
Concord, and cannot be diſordered by 
ſuch addition : becauſe every of them 
will contain ( however placed ) juſt 
i gp = 


—_ 
- © - 
- - = —_ a wy _ O — . —_ port en "AG. 270 » 
= — 4 m——_—_ = ee SIS VS. 
_ _ _ — —=z* v—x" - —— = Cn EO RT . —_ y 
_. df 4 rs co _ - « 5. 
- : + s 
x Cv 9 n+. ol _ w , {0 b hy .—-* . -* 
F - - v1 Ly ef -- C "4 ” ” = 
I » -» PE 4 T. F 24 . J I y $4 g 4 IL TH erin ” F- h W's 2 
% i NG FO TWIT WEIS I's V IO O0 LOBE Foligt as en "7 
4 c 7 ; RICK? x "0; #» 's. 5 Y q Fr % * 4 1 « 
"2a 3, > S goes "IS ©. 4407; Son LI RF ab, YE» , Je" (7. Ewe WEE AS: fv 
L Ra oo Oe ng tbe *& "bh Wc s 23 Sn Ne Mp cn es” of 
0 k K., v1 v? K+ Bet, a "*g ' 6 
by, ; 4 4 BE FF, 
CY P "4 % p 4 F 7 # ol GO «hs 
- ! , £*a4 


_ CIS -_ - — — 
_——_— -” = > _ 
# - ay AA a wo. 
» 4 id 1 
- 4 
a + 
g tc SDS! 
#75 =» * q 
6&3), 43 4% y WT 
5 Yoo g V ©. 
w. KI. ROY 
- 


179 1 
3 Tones Major, 2 Tones M: mor, and 2 He- 
mitones Major. 


Whereas, if you add. any other Inter- 
val to it ſelf, rhe Degrees. will .not fall 
right, and it will be Diſcord, becauſe 
all: Concords are compounded of une- 
qual Parts, as hath been ſhew'n before; 

and if you carry them in Equal Pro- 
orefſion , they will mix with other In: 
tervals by incongruous Degrees, and 
thoſe Diſordered Degrees will create 2 


Diflonane Interval, See the following 
Scheme of 3 K-. oo 


z i MinorJ' '75th avanting Zem, Min. | 
. 2 3ds, Major | 5th, and Hemit. Minor. 
2 4ths, = | 8th wanting Tone Mat. 
2 5ths, > a TE = 8th, and Tone Major. 
2 6ths. Minor | $th,andDitone,6cDiefss- 
4; ths Major}. | _8th,& ath, & Hem. Min tte 


Ta which Way be added, Thar-. 


2 Tones Min. L ir 
: Cp aj & : IDitone, and a Comma. 


It 


> 
2. 
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It was ſaid above, thar Diapaſon may 
be added to it ſelf as oft as you pleaſe; 
and there will be no diſorder, becauſe 
every. one of them will ſtill retain che 
iame Degrees ok which the. firſt was 
Compoſed : But it is not fo in other 
Concords; of which 1 will add one 
more Example, becauſe of the uſe which 
may be made of. it, 

Make a Progreſſion of 4 Diapente's, 
and, as was {hewed in the 5th. Chapter, 

| (Pap. 102.) it will produce Diſ-diapaſon, 
and 2 Tones Major, which is a 177th, 
with a Comma too much. Becauſe in that 
Space there ought to be juſt 7 Tones Ma- 
jor, and 5 Tones Minor, Whereas in 
4 Fifths continued, .there will be found 
8 Tones Major, and but 4 Tones Minor : 
So that a 'Tone Major, getting the place 
of a Tone Minor, - there: will be in the 
whole Syſtem a Comma too much: One 
of theſe Major Tones ſhould have been a 
Tone Minor, - to make the Exceſs above 
Diſ-diapaſon a juſt Ditone. 
—c-—- 


[ 180 ] 
On the other ſide, it you continue 
the Ration of 4. Diateſſarons, there will 
be a Tone Minor, inſtead of a Tone Ma- 
jor ; and conſequently a Comma deficient 
in conſtituting Diapaſon and 6th. Minor. 
For ſince every Fourth muſt conſiſt of 
the. Degrees of Tone Mimor, one "Tone | 
Major, one Hemitone Major ; it follows, | 
that if you continue 4 Fourths, there | 
will be 4 Tones Minor, 4 Tones Major, 
and 4 Hemitones Major. Whereas in the | 
Interval 'of Diapaſon with 6th. Minor, = 
chere ought to be 5 Tones Major, and but - 
2 Mmor. | | 
By this you may ſee the Reaſon, why, 
ro put an Organ or Harpſichord into 
more general uſefull Tune, you muſt 
tune by 8ths, and 5ths ; - making the 
8ths. perfe&t, and the 5ths. a little bear- 
ing downward ; z.e. as much as a quar- 
ter of a Comma, which the Ear will bear 
with jn a 5th, though. not in an 8th. 
For Example, begin at C Faut;z make 
| © Sol faut a perfect 8th. to it, and G Sol 
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- 7eut a bearing 5th; Then tune a per- 
fe 8th. to G, and a bearing 5th, at 
D La ſolre; and from thence down- 
wards ( that you may keep towards the 
middle of the Inſtrument) a perfe& 8th.. 
at D Sol re: and from thence a bearing. 
5th. up at A; and from A, a perfect 
8th. upwards, and bearing 5th. at 
E Lami. From E an 8th. downwards; 
and fo go on,. as far as you are led 
by this Method, to tune all the Mid- 
dle part of the Inſtrument: and ar 


+. Jaft fill up all above, and below, by 


8ths. from thoſe which are ſettled in 
Tune ; according to tne Scheme an- 
nexed. Obſerving (as was ſaid) to Tune 
the Eighths perfect, and the Fifths a lit- 
tle bearing Flat; except in the three laſt 
| Barrs of Fifths, where the Fifths begin 
| to betaken downward from C, as they 
' were upwards in all before : Therefore, 
as before, the Fifth above bore down- 
ward; fo here, the Fifth below muſt bear 
upward, to make a Bearing Fifth ; but 
| | eat a 


WE 1] 
That being not ſo eaſie to be judged, Al. 
ter the Note below, till you judge the 
Note above to be a Bearing Fifth to it, 
This will re&ifie both thole Anomalies 
of 5ths and 4ths. For the 5th. to the 
Uniſon, is a 4th. to the Oftave; and what 
the 5th. looſeth by Abatement, the 4th, 
will gain : which doth in a good De- 
oree rectifie the Scale of the Inſtrument. 
Taking care withall, that what Anoma- 
lies will {till be found in this Hemitonic 
Scale, may, by the Judgment of your 
Ear, in Tuning, be thrown upon ſuch 
Chords as are leaſt uſed for the Key ; 
as EG, bE, exc.. Even which the Ear 
will bear with, as it doth with other Diſ: 
cords in binding paſlages'; if ſo, you 
cloſe not upon them. But the other Di. 
cords, ſo uſed, are moſt. Elegant ; theſe 
only more Tolerable, | = 
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Of Differences. 


LL Rations and Proportions of 
A inequality, have a Difference be. 
tween them, when compared to one 
another; and conſequently the Intervals, 

_ expreſſed by thoſe Rations, differ likewiſe. 
A Fifth is Different from a Fourth, by a 
Tone Major ; from a 3d. Minor, by a 3d. 

| Major; lo an 8th, from a 5th, by a 4rh, 
Of the Compounding parts of any In- 
terval, one of them is the Difference be- 
tween the other part and the whole In- 
terval. | — 

* Bur I treat now of ſuch Differences 
as are generally leſs than a Zone, and 
create the Difficulties, .and Anomalies 
occurring in the two foregoing Chap-. 
ters, 1 have the leſs to fay of them 

a-part, 
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. It will onely.. 
ſet before you 
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Thoſe which ariſe from the Differences of Conſo- 
nant Intervals, are called Intervalla Concinna, and pro- 
perly appertain to Harmony : The reft are neceſſary 
to be known, for making and underſtanding the Scales 
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Table of falſe Diatonic Intervals, cauſed 
_ by Improper Degrees; with their Ra- | 
| tions and Differences from the true 

Intervals. 
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Here in this account may be ſeen, 
how frequently the Comma, and the Diefis 
 Abounding, or Deficient, by reaſon. of 
Mil- placed Degrees, occaſion Diſcord in 
Harmonic Intervals. 
The Comma, by reaſon of a wron 
Tone, i.e. too much ; when a Tone Ma. | 
Jor happens where chore ought to be a 
Tone Mimor: or too little, when the Tone 
Minor is placed inſtead of the Major. And 
the Diefis is Redundant, or Deficient, by 
reaſon of a wrong Hemitone ; when the 
Major happens inſtead of the Minor, or 
the Contrary : :the Diefis being the Dif- 
ference between them. And it Hemito- 
nium Maximum get in the place of Hemi- 
tonium Majus, the Exceſs will be a Comma ; 
if in the place of Hemitone Minor, the 
Exceſs will be Comma and Diefis. 
And theſe Anomalies are not Imagi- 
nary, or only Poſlible, bur are Real in 
_ an Inſtrument fixed in Tune by Hemi- 
tones ; as, Organ, Harpſichord, &c. And 
the Reader may find ſome of them a- 
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raongſt thoſe 4 Scales of Diapaſon, in 
_ 6th. Chapter ; to which alſo more 


be added : Out of the Firſt of 


_ [ have Selected ſome Examples ; 
uf ing the common Marks, as before: 
Viz, +, for More; and = for Leſs, or 
Wanting. | 
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Next, take account of Ns Diffe: 


rences which conlticute ſeveral Hemi- 
TONes. 
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Next, take a farther View of Diff. 


rences, malt of which ariſe out of hg 


preceding Differences, by which 
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YC 


L Py 1 
will better ſee how all Intervals are 
Compounded, and Pifferenced ; and 
. More eaſily judge of their Meaſures, 
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Theſe Differences (with lome more) 
are found between ſeveral other-Inter- 
vals ; of which more Tables might be 
dravin, but I ſhall not trouble. the Rea- 


der with- them. Having here ſhewn 
what they are, he may (if he pleaſe) | 


exerciſe himſelf ro examine Thele by 
Numbers, and. alſo find our Them ; 


and to ſome it may be pleaſant and de- 
lighctull ; And for that reaſon, I have 


the more largely inſiſted on his part of 
my Subj ect, which concerns the Mea- 
fares, Fbinides: and Differences of 


Harmonic Intervals. 


F ſhall add one Table more ; if the 
Parts , of which theſe leſſer Intervals 


are Compounded; which will fill give 
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1 think there ſcarce needs an Apology for 
ſome of theſe Appellations, in reſpe& of Gram- 
mar- .'That I call Zemitonium, and Hexachor- 
don, Majus, and Minus ; ſometimes Hemitone, 
and Hexachord, Major, and Minor. Theſe two 
faſt Words are ſo well adapted to our Language, 

that there is no Exg/iſh-man, but knows them. . 
Therefore when I make Hemitone an Engliſh 
word, I take Major, and Mzzor, to be lo too; 

and fitteſt to be joyned with it, without re- | 
ſpect of Gender. © | 
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CHAP. IX . 


C oncluſuon. - 


"\O Conclude all. Bodies by Mo- 
tion make Sound ; Sound, of 
ficly Conſtitured bodies, makes Tune : 


Tune, by Swittneſs of Motion is ren- 


dred more Acute; by Slowneſs more 
Grave: in Proportion to the Meaſure 
of . Courſes and Recourſes, of Trem- 
blings or Vibrations of Sonorous Bo- 
dies. "Thoſe Proportions are found out 
by the Quantity and Aﬀettions of 
- Sounding Bodies. Ex. gr. by the Length 
of Chords. It the Proportion of Length 


( Cateris paribus,) and conſequently of | 


Vibrations of ſeveral Chords, be com- 
 men{urare within the Number'6; then 
thoſe Intervals of Tune are Conſonant, 
and make Concord, the Motions mix- 
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[ 194 E 
Ing and uniting as.they paſs : If incom- 
menſurate , they make Diſcord by the . 
jarring ind. claſhing of. the Motions. 


Concords are within a limited Number, _ 


Diſcords innumerable. But of them, 
thoſe only here conſidered, which are 
(as the Gr ceks termed them) £eumern, Con- 
cimnous, . apt and uſefull in Harmony : 
Or which, at leaſt, are neceſſary to- be 
known, as being the Differences and 
Meaſures of the other ; and helping to 
diſcover the reaſon of Agamalie found 


| 1n the Degrees of Inſtruments tuned by 
Femitones. | 


All theſe T have aderatied to ex? 
plain, with the manifeſt Reaſons of 
Conſonancy and Diſſonancy, ( the Pro- 
perties of a Pendulum giving much light - 
to jt,) ſo asto render them eafie to be 
underſtood by almoſt all ſorts of Rea- 
ders; and to that end have enlarged , 
and "repeated , where 1 might, to the 
more intelligent Reader, have compri- 
ped 3 it very much ſhorter. Bur I hope 


the 


OE RE 19s 
the Reader will pardon that, which 
could not well be avoided, in order to 
a full, and clear Explanation of that, 
which was my deſign, v:z; the Philoſo- 
phy of the Narural Grounds of om 
mony. 

Upon the Whole; .'You ſee how "mY 
tionally, and Naturally, all che Simple 
Concords, and the T'wo Tones, are found 


and. demonſtrated, by Sub- diviſion of 
Diapaſon. | 


 2to1,.2.c. 4 to2; into4 to 3, and 3 to 2. 
2 tO 1, 2.6. 6to 3; into 6 to 5, and 5 to3. 
2 tO 1, 2c. 8 to4; into8 tos, andsg to 4. 
" 2to1,4.e.10 tO 531ntoro to 9,9 tod,and 8to 5. 


In which are the Rations (in Radical, 
or Leaſt Numbers ) of the 0&ave, Fifth, 
Fourth, Third Major , Third. Minor , 
Sixth Major, Sixth Minor, and Tone Ma- 
jor, and Tone Minor, : 
And then, All the Hemitones, a 
Dieſis, and Comma, are found. by the 
Differences of theſe, and of one ano- 
ther ; as hath been hin at large. 
| 0 p 
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Now, certainly, this is much to be 
| Preferred before any Irrational Contri- 
 vance of expreſſing the leveral Intervals. 
The Ariſtoxenian way of- dividing a "Tone 
| Major ] into 12 Parts, of which ' 3 
made a Diefis, 6 made Hemitone, 30 
made Diateſſaron; (as hath been ſaid)might 
be uſcfull, as being eaſter tor Apprehenſi- | 
on of the Intervals belonging to the three 
Kinds of Muſick ; and might ſerve for a 
leaſt common Meaſure of all Intervals, 
(like Mr. Mercator's artificial Comma) 7 2 
of them being contained in Diapaſon. 
| But this way, and ſome other Me-. 
thods of dividing Intervals equally, by - 
Surd Numbers and Frattions, attempr:- 
ed by ſome Modern Authors; could 
never conſtitute true. Intervals upon the 
- Strings of an Inftrument, nor -afford 
any Reaſon for the Cauſes of Harmo- | 
ny, as is done by the Rational Way, 
explaining Conlonancy by united -Mo- 
tions, and Coincidence ' of Vibrations. | 
And though they {uppoled ſuch Diviſ'. Tt 
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ons of Intervals; yet we may well be: 
lieve, that they could not miake them, 
nor apply them in tuning a Muſical In- 
ſtrument; and if they could, the Inter- 
vals wotld not be true nor exa&t. But 
yet, the Voice offering at thoſe, might 
more eaſily fall into the true Natural 
Intervals. Br. gr, The Voice could 
hardly expreſs the Antient Ditone of 
2 Tones Major ; but aiming at it, would 
readily fall into the Rational Corfonanc 
* Ditone of 5 to 4, conſiſting of Tone Ma- 
jor, and. Tone Minor. It may well be 
rejected as unreaſonable, to meaſure In- 
tervals by Irrational Nnmbers, when 
we canlo caltly diſcover and aflign their - 
true Rations in Numbers, that are Me- 
ute enough, and eaſle to be underſtood. 
I didnotintend to meddle with the 
_ . Artificiall part of Muſick : The Art of 
Compoſing, and the Metric and Rhyth- 
* mical parts, which give the infinite Va- 
riery of Air and Humor, and indeed 
the very Life to Harmony ; and which 
a can 
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can make Myufick, without Intervals 
of Acuteneſs and Gravity, even upon a 
Drum; and by which chiefly the won-. 
derfull Effe&ts of Mulick are performed, 
andthe Kinds of Air diſtinguſhed ; As, 
Almand, Corant, Jigg, &c. which vari- 
ouſly attack the Fancy of the Hearers ; 
ſome with Sprightfulneſs, ſome with 
Sadneſs, and others a middle way. 
- Which is alſo improved by the Diffe- 
rences of thoſe we call Flat, or Sharp 
Keys; The Sharp, which take the Great- 
er Intervals within Diapaſon, as 3ds, 
 Gths, and 7ths. Major ; are more Brisk 
and Airy ; and being aſſiſted with Choice 
of Meaſures laſt ſpoken of, do Dilate | 
the Spirits, and Rouze them up to Gal. 
lantry, and Magnanimity. The Flat, 
conſiſting of all che leſs Intervals, con- 
| tract and damp the Spirits, and produce - 
| Sadneſs and Melancholy, Laſtly, A + 
mixture of theſe, 'with a ſuitable Rhyth- - | 
mus, gently fix the Spirits, and compoſe 
themin a middle Way ; Wherefore the 
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\ Firſt of theſe is called by the Greeks 
Diaſtaltic, Dilating ; the ſecond, Syſtaltic, 
| Contracting ; the laſt, Hefychiaftic, Ap- 
ms  mm_"”” 
I have done what I deligned, ſearch- 
ed into the Natural Reaſons andGrounds, 
the Materials of Harmony ; not pre- 
tending to teach the Art and Skill of 
Muſick, but to diſcover to the Reader 
the Foundations of it, and the Reaſons 
of the Anomalous Phenomena, which oc- 
curr in the Scales of Degrees and Inter- 
vals: Which though it be enough to 
my Purpoſe, yer is but a {mall' (though 
indeed the moſt certain, and, conſe- 
quently moſt delightfull) Part of the Phi- 
 lofophy of Muſick; in which there remain 
Infinite Curious Diſquiſitions that. may 
be made about it : As what it 1s, that 
makes Humane Voices, even of the ſame 
Pitch, ſo much to differ one from ano- 
ther 2? (For though the Differences of Hu- 
mane Countenances are viſible; yet we 
- cannot ſee the Differences of Inſtruments 


of 
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GT 1 
of Voice, nor conſequently of the Moti: 
ons and Colliſions of Air, by which the _ 
Sound is made.) What it is that con- 
Rirutes the different Sounds of the Sorts 
of Muſical Inſtruments, and even fingle 
Inſtruments 2 How the "Irumper, on-. 
ly by the Impulſe of Breath, falls into 
{uch variety of Notes, and in the Low- 
er Scale makes ſuch Natural Leaps into 
Conſonant Intervals of 3d, 4th, 5th, and 
8th. But this I find is very ingeniouly 
explicated by an Honourable Member 
of the R. S, and publiſhed in the, Philo- 
| fophical Tranſafions, N® 195. Allo 
how the Tube-Marine, or Sca-Trumper 
(a Monochord) fo fully exprefleth - the 
 Frumpet ;- and is alſo made- to render 
other Varieties of Sounds ; as, of a Vio- 
lin, and Flageolet, whereof I have been 
an Far-witnels? How the Sounds of 
Harmony are received by the Ear ; and 
why ſome perſons do not love Mu- 
lick ? exc. 


AS 


Lim —- 
As to this laſt; the incomparable 
_ Dr. Wills mentions a certain Nerve in 
Brain, which ſome Perſons have , and. 
ſome have not. But further, it may be 
conſidered, thatall Nerves are compoſed 
of ſmall Fibres ; Of ſuch in the Gutts of 
of Sheep, Cats, &c. are made Lute- 
Strings : And of ſuch are all the Nerves, 
and amongſt them, thoſe of the. Ear, 
compoſed. And, as ſuch, the latter 
are affected with theRegular Tremblings _ 
of Harmonic Sounds. If a; falſe String 
(ſuch as I have before deſcribed ) tranl- 
mit its Sound to the belt Ear; it diſpleaſ- 
.eth. Now, if there be found falſeneſs in 
thoſe Fibres, of which Strings are made; 
Why not the like in thoſe of the Audi- - 
tory Nerve in ſome Perſons? And then 
ir is no wonder if ſuch an Ear be not 
pleaſed with: Muſick, whoſe Nerves are 
nor fitted to correſpond with'it, in com- 
menſurate Impreiſions and Motions. I 
gave an Inſtance in Chap. 3d. how a Bell- 
Glaſs will Tremble and Eccho to its own 
OE on, Tune, 
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Tune, if you hit upon it: And I may 

add, That if the Glaſs ſhould be. irre- 
oularly framed , and give an uncertain 
Tune, it would not anſwer your Trial, 

In fine, Bodies muſt beRegularly framed 
to make Harmonic Sounls, and the Ear 
Regularly -conſtiruted to receive them. 
But, this by the by; and ny for a 
| Hint of Inquiry. 

I was ſaying, that there remain Infi- 
nite Curioſities relating to the Nature of 
Harmony, which may give the moſt A- 
cute Philoſopher bufineſs, more than e- 
nough, to find ont ; and which perhaps 

will not appear fo calls ro demonſtrate 
and explain, as are the Natural Grounds 

of Conſonancy and Diſſonancy. 
After all therefore, and above all, 
® what is alracdy diſcovercd, and by 
what yet remains to be found out ; we 
cannot bur ice: ſufficient - cauſe to Rowe 
vp our beſt Thoughts, to Admire and 
Adore the Infinite Wiſdom and Good- 
ek of Almighty God. His Wiſdom, 
| iti 
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in ordering the Natyre of Harmony 1 in 
ſo wonderfull a majner, that it ſurpaſ- 

fetch our Underſtanding to make a 
through Search into. it, though , (as | 
ſaid ) we find ſo: much by Searching, as 
does recompence our Pains. with Plea- 
ſure, and Admiration. 

And his Goodneſs, in giving. Mulick 
for the Retreſhings and Rejoycings of 
Mankind ; fo that it ought, eyen as it 
relates to common Uſe, to be an Inftru- 
ment of our great Creator's Praiſe, as 
he is the Founder-and. Donor of it, 2 

But much more, as it is advanced 


and ordained to relate immediately to 
his Holy Worſhip, when we Sing .to 


the Honour and Praiſe of God. It is G _ 

"Effencial a part.of .our Homage, to. the 
Divine Majeſty, that there' was never a- 
ny Religion 1 in the World, Pagan, Jew- 
iſh, Chriſtian, or Mehumetan, that did 
not mix ſome kind of Muſick with their 

| Devotions; and: with Divine Hymns, 
and Inftrumencs of Muſick; ſet forth the 

SE = | Honour 


0 T7 


; Honour of God , andcelebrate his Praiſe. 


all the whole Earth. (Pſal. 96.) 
And it is that, which is inceſſantly 
performed in Heaven before the Throne 
of God, by a General Conſort of all the 

Holy Angels and the Bleſſed. 

In ſhort, we are in Duty and.Gra- 
titude bound to bleſs God, for our De- 
lghtfull Refreſhments by the uſe of Mu- 
ſick ; But eſpecially in our publick De- 
_ votions, we are obliged by our Religi- 
on, with Sacred Hymns and Anthems, 
' to magnifie his Holy' Name ; that we 

*may art laft find Admittance above, to. 
bear a Part in that Bleſſed Conſort, and 
Eternally Sing Allelujahs, and Triſagions 


in Heaven, 
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